


THE 


Pniltj CNpttfijj 

ENCi CLOPJCDIA 

\ot IV 


Egger to Glastonbury 




THE 

ENCYCLOPAEDIA 

INCLUDING J 500 ILLUSTRATIONS 
WITH^LAS (A QAZETTEER^INDEX 



VoL IV 
EGG TO GLA 


*934 

DAILY EXPRESS PUBLICATIONS 
LONDON 



FmST PUBLISHHO IS I934 



IfOV-WtiVK G'--^ ^ 

C NElV^nC •fyy 

Tiir s - ^ 

Thp R\m%'tr‘' '’ 

OnjBrrr) ■*" 

0)I.>c:u:i, 

crvTis,) ^ 
fE-TiprJ '‘t 

I SCU5Mrc»\TT r*. p 

"ooj> Su-j" 

rtRvrrtcr «■ 




( 


Jacolpan 0a» Che* 
rLA««0« '* ' ^ 

< LOlCi™ CETlntj^^j ' 

Go^ \ Dona Is\pei.^ ' ^ ■' 

Gallery) # 

CaJNSBOJ 01 OH j ^ 5 ^ 

MapofGreuBrjtajkj 

Ih-OLtSIFl S OF Al/' 

Tm nnmsi. JU ,‘^ H.„C,<r-* 

I-L Grtco Tar '* * ■*Br <*irtv i 

Tiir Lion Gate M>c», '^•‘ 

f' £ ^ ' 1 

GrurK LLm RP » 

Vatican) 

CrHEK SCLLPTUKC ► '^•^JlARfJN < 





PRONUNCIATION 

T he unitated pronunciations are intended to assist the reader 
in tlie enunciation of unfamiliar words, and necessanJyi 
especially in the case of foreign w'ords, only afford a rougli approxi- 
mation to the actual sound The signs used are to be pronounced 
as foOows — 


a 

. . as a in hat 

o 

. as o in not 

ah 

. „ a m father 

6 

• tt 

o m note 

a 

. „ a in hate 

u 

• »l 

u in but 

ar 

. . „ ar m hare 

ii 

• II 

u in tunc 

aw 

. . „ 0 in more 

ur 


ur m lure 

e 

. „ e in beU 

00 

• >1 

u in put 

e 

• . ,, c in bee 

do 

• ft 

00 m boon 

or 

. . „ ear in deer 

on 

• II 

ow in now 

e 

/cm herd, or 

ii 

• l> 

a m comma 


" "bin bird 

til 

• >1 

th in thmk 

1 

. . „ 1 in bit 

dh 

♦ II 

th in there 

i 

. . „ 1 in bite 

gh 

• ft 

ch in loch 

ir 

„ 1 in fire 

zh 

ri 

s in pleasure 


Other consonants are given their ordinary English sound 



Sggtz 

Egscr 01 Eggu UoUii, a name for. 
several species of Lasiocampmc moths 
of considerable size of which the oak 
egger is the best known The male is 
brown with a yellow band across the 
wings thcfemalebcinglargcrand paler 
The males can scent the females at a 
great distance and collectors com 
monly secure targe numbers of them by 
attracting them to a female put in a ' 
box with a muslin top The larva 
wbichfoedslargely on tbewhite thorn 
IS hairy and tufted and when pupating | 
spins a stlk cocoon as large as ' ' 
sparrow s egg 

Egg Oil, a fatty oil obtained from the | 
yolks of eggs The oil is of the scmi 
drying kind and is employed to a con 
siderable extent m leather dressing 
In practice it is usual to employ the 
entire egg yolk and cot to separate the 
oil from It Egg oil is rich ui lecithin 
and cholesterol 

Eggs ThebestUyingbreedsoffovI 
ate the Ancona Andaluuan Leuhom 
Minorca Ited<ap Uhode Island Red 
Scots Grey and tNTiite Wyandotte 
which all lay white eggs of good size 
and shape The tthite Sussex u 
another good layer A fowls egg 
should be oval of uruform colour 
Clean unsmeared and uawnakled 
shell nch golden-coloured yolk which 
keeps its shape when the egg is poured 
Out with no spots but a germinal 
disc and the white fresh sweet clear 
and viscous with tno layers of differ 
ent cons stency An egg batches in 
gentle warmth over a period It is one 
of the most compact forms of human 
food It belongs to the body building 
group of foods about one-eighth o< 
Its composition consisting of first 
class aciRial proteins It contains 
also the vitamms ADI B 3 and D 
(see ViTAsiiNs) and the niioerat salts 
(?v) phosphorus iron and cal lum 
Tbe aWnce of the substances called 
prime bodies nhich are found m most 
prote n food and give nse to nni.. 
acid make eggsofcspeculvalueiis the, 
dietetic treatment of gout The un I 
cooked white of egg causes diarTlnca 
in some people 


Eggs 

So-called egg powders sometimes 
omsist of baking powder with some 
yellowsubstsnce added To test mix 
with a little cold water and heat 
Dned egg powder will coagulate or 
(.untie whereas baking powder will 
e&crsescc 

D$gesltbtlity Though the normal 
person can d gest eggs almost com 
pletely th rate oi digestion is 
(]uicker when they arc soft boiled 
than bard 

Cooking To boil an ej,g it is best 
to placeit in boiling water fora varying 
number of minutes according to tbe 
consistency required 

Wbteeoasnl ted } Ik S d 
4 Whit ccusul led rolltsold 

10 Wh te d roik ha d 

Soft ioihng or coidling is a 
more pleasant method of cooking eggs 
intbcshel) thewh te being soft though 
sol d and tbe yolk fluid Tbe rate of 
digestion of eggs treated is this way ii 
quicker than by the usual boiling 
method making them especially suit 
able for invalids or people with weak 
digestions 

Eggs tbonid be covered in boil ng 
water and tbe saucepan allowed to 
remain m a hot place such as the back 
ofarangeandlcltforS-lOmiButes or 
' ra bard boiled egg40-45mmute8 

PoKkxn Eggs should be shelled 
and placed in boilmg salted water to 
which a I ttle vinegar has been added 
The water should be kept hot though 
not boiling until white is firm 

rryiar riaee contents of egg in 
hot lard dripping or bacon fat keep 
over a gentle heat pouring the fat over 
the egg with a spoon ITie edges ol 
the egg should not become brown and 
leathery 

Scrambhn Allow 1 tablespoonful 
ol tuilfc and i os of butter to each egg 
Melt butter in saucepan add beaten 
egg and milk Stir over a gentle heat 
until creamy and pour over buttered 
toast 

I arious R eipes vnlh hard baled eggs 
may be aerv^ as savouries or supper 
dishes eg 



Eggs S 

Scotch Cggs 

2 liard-lx)ilcd eggs 
2 sausages 

Egg .and brc.idcnimbs to coat 
Enclose each egg in s.ausagc meal 
Coat SMth egg .and breadcrumbs .and 
fry in deep l.\t Dr.ain, cut in li.alf, 
and serve 

Egg Prcscn'altoit {see also C\'trt isc) 
To preserve eggs, the small holts in the 
shells must be closed to prevent .iir 
from gaining access to Uie hilcnor 
This may In done with s.iwdust salt, 
paraffin, lard, oil, dripping, bone- 
water, water-glass or a commercial 
preparation consisting of fat m solti- 1 
tion 

PtesmoUon in II ntcr-glasi 

1 Obtain fresh eggs, prtferablv' 
infertile 

2 Make water-glass solution with 
boded water The proportion of water- 
glass to water is about 1 to 9 but 
directions arc usn<all> given on the tin 
(XO dozen eggs require about 10 pints 
solution) 

3 Wipe eggs with clean, dry cloth 
put in galvamscd-iron pad, glazed 
earthenware crock, etc 

4 Pour cold water-glass solution 
over eggs It should cov'cr them by 
3-4 in 

6 Cover with lid or board 
0 If liquid evaporates, add some 
more cold dilute solution 

These eggs can be used for all pur- 
poses except meringues and souldes 
The white tends to become thin on 
keeping, and cannot be whipped 
stiflly Before boding, prick the bhell 
to prevent it from cracking 
Eggs, Industnal Handling of. Eggs 
are best consumed nevV-Iaid, and there 
IS no reason why all the eggs secured 
m Gt Britain should not be produced 
in Gt Britain instead of nearly 
3,000,000,000 being imported in a j ear 
The best method of keeping eggs is 
cold storage at a temperature slightly 
below freezing-point, but if kept too 
long the quality deteriorates When 
used b> bakers and other food manufac- 


Egmont 

turers, the eggs arc fr«incntly ekam- 
ined by tr.ansinitlcd light, a procc^ 
sometimes called camlUng Tlicexpi^ 
can in this way judge the qn.shtyof tnt 
tggby the appearance of the yolk, and 
tiie presence or absence of d.ark spots 
\fter brc.iktng. the eggs are mixed 
niech iniciilly .and frozen in tin c.ins, ^ 

A frt“>h egg is gcrm-frce, but b-ictcpa 
can gain access to its contents through 
its porous shell Porosity may im 
defeated b> water-glass, and pre- 
scrv.alion in .a sohition of this is one 
of the commonest methods adoptt*! 

1 he Chinese prcscrv’C eggs ia~ food hj 
coaling them thickly with ricc p.aste 
and burying them in the ground for 
long periods of years Putrefaction 
docs not take place , the flavour of 
the egg IS pleasant and delicate, but 
the white coagulates to .a brown traiis* 
parent jelly’, while the yolk assumes an 
ohve-green colour These eggs am 
eaten uncooked 

JJestccated eggs arc made by dry'ing 
the mixed yolk and white very rapidly 
as a film, or spray The resulting 
powder keeps fairly’ well, and when 
mixed with water regains its original 
qualities to some extent Such egg^ 
are l.argely used for cake-making and 
similar purposes Egg substitute:, egg 
powders, and similar preparations 
generally consist of milk casein or blood 
albumin mixed with starch, though 
many' of them consist of jiurc starch 
flavoured and coloured 

Egin [a'oin], town in Turkey on the 
Upper Euphr.itcs, 140 m S S W of 
Trobizond It w.ss colonised by Arme- 
nians during tlic 11th cent At the 
close of the lOUi cent some terrible 
massacres of Armenum Christians oc- 
curred m the town Pop 23,000. 

Eglantine, name given variously to 
rose, honeysucldo, or woodbine 

Egmont, Lamorol, Count of. Prince 
of Oav’rc (1522-1008), served under 
the emperor Charles v m Algiers, and 
in '1554 came as Ambassador to Eng- 
land to arrange the marriage beta cen 
j Mary Tudor and Philip ij of Spam, 
I He led the Flemish to victory against 
' the French at St Quentin in 1507, and 


Cmt » 

»t Gravehnes and N^ntr StadthoJdsr 
ol the S«th«Tlanda for rhdip 11 He 
supported th ProtMtant NelhetUwl* 
agamsiPhttip sabwluti m 1C6I anlm 
la87 »a» anwtcd b> the Duke of 
Alva and beheaded (1569) (or tre4«on 
Esnt. a white h ron (? e ) (>7nnd tn 
both hemnpheree and represented b> 
several specie* Tliese birds an 
famous for th licautiful plumes 
known ia the trade as aifjrette or 
osprey which before the passing 
cf th» riumage Act uTre coveted 
oreamrats for Udien hats m this 
country Great cruelties were often 
perpetrated by the collectors of the*e 
plumes and since the birds only 
acquire them when breeding the) 
were slaughtered wholesale at the 
season most Important for the survival 
of the species 

Eerpt (ancient name tfisr) a hior 
dom 10 N b Africa boundeil on the 
N by the Mediterranean on the S by 
Anglo-Egyptian Sudan on the V\ by 
Ubj-a and on the C b> the tied Sea 
In the K C the Sinai PemnstiU 
formed by two arms of the Ked Sea 
wparates the country from latest ne 
The S arm known as the Culf of 
Sues IS artificially connected by the 
Sues Canil with tlie Mediteiranean 
RiUff Seacly 1000 m of the tower 
Nile (^e) he in Egypt The deltaic 
fan IS an alluvul plain and S of this 
'the nver follows a well marked trench 
in the N E African plateau flanked 
by bldfls rising to 1(^ It in places 
S Egypt ia granitic and mountainous 
the middle region is a limestone 
plateau deepiv intersected by inter 
mitteot water courses or wadis 
Tliere is a lofty range In the E deserts 
culminating in the Sinai range The 
IV deserts include a number of oases 
Cl mnU The delta has some winter 
ram and its summer temperature is 
not unduly high The desert regtoos 
of the S are intensely hot In summer 
and ramless dust storms are a 
feature of the hot season In winter 
when the heatis mitigated EgyptS of 
the delta is a favourite health resort Ux 
Europeans \ egetation is scanty save 


Egypt 

B«r water Datc-pdlmi are common 
and Mediterranean and sub-tropical 
fruits grow m regions favoured bv 
water Tlie inly fertile parts of Eg) pt 
are the area on b th sides of the Nile 
which IS subject to annual flooding 
and controlled b> irngation and the 
Nile delta cimpnsmg lower Egyjit 
There are al a numerous oases m the 
Lit)an desert 

Itoduction The chief production* 
of i gypt are agncultural Situated in 
a d sert region the wealth of the 
country is almo t entirely dependent 
upon the irrigation system that dis 
tributes the va.t water supplies of the 
Nile through the adjacent distncts 
Egypt owes much to ilntuh adminis 
traiion nn I engineering for improve 
menis in irrigation The dam at 
Aswfin (stonng 400 000 cu metres) 
and the series of barrages at AsyOt 
Esna Sag Hammfidi and Zifta haie 
added con ilerably to the cultivable 
area The pnocipal crops are cotton 
wheat batlc) an i other cereals 
vegetable* iugar<ane and tobacco 
Agricultural production is to a very 
great evivnt lo the hands of peasant 
proprietors holding t 60 acres a bead 
At flood tirse the peasantry can ba 
compelled to guard tl e nver defences 
but the old system of forced labour 
has been superseded for all other pur 
po»es The nauve textile industnes 
especially cottons and silks ba e 
p ogressed in recent years Tuhingis 
an important sute diary lodastry 

t/i cM/i The chid m nerali of 
Egypt ate of increasing importance but 
have not been fully exploited The 
lollowiDg are worked and exported 
manganese iron ores phosphate rock 
petroleum shale numerous crvstal 
i sedcompoundsofsodium magnesium 
and calcium salt and sodium nitrate 
talc and various ochres Alum sul 
pbur copper ore and various gems are 
rained 

Cammirct Great Eritain is Egypt s 
best customer and in return i-gypt 
imports more from Britain than f om 
any other nabon The unit of cur 
rency is the gold pound of 100 



Egypt 
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piastres = ;£1 Os 0 2X>d sterling at 
par 

Population Over 00 per cent of 
the Egyptians are peasantry (fellaJnn) 
But now that comracrce and industry 
have been freed from the repressive 
regulations of the Caissc do la Dette 
(sre section Finance), its growth has 
been reflected in a rapid increase in 
the urban population Only c per 
cent of the total area supports a settled 
population, and there is still a con- 
siderable number of Bedouins The 
resident foreign population is consider- 
able, and consists mainly of Greeks 
(settled chiefly in Alevandria), British, 
French, Italians, Levantines, and 
Jews The chief towns are Cairo 
(1.004,600) , Alexandria (573,100) , 
Port Said (104.000) , Tanta (00,000) , 
MansGra (03,700) , Asyut (57,100) , 
FaiyOm (52,900) , Zagang (152,800) . 
and Bamanhur (51.700) The total 
pop IS 14,217,900 


Pcligion Of the above, over OO 
per cent are Mohammedans of t'lC 
Sunnite sect 1 ho greater part of the 
non-Mohammedan native element are 
Coptic Christians {see Copts) and are 
regarded as the only surviving 
descendants of the Ancient Egyptians 
Communications Cairo is the nodal 
point of the Egyptian railway system , 
from the capital lines run to the Nile 
delta, the Suez Canal zone, and the 
Red Sea ports A line runs S beside 
the Nile for over 550 m to Shellal, 
whore steamer connection links up 
with tlie Sudan system A coastal 
line \V from Alexandria is as >ct in- 
complete, but it IS hoped to open up 
direct communication with Tripoli 
crosses the Sinai Peninsula tc 
Palestine there are c ,3400 m ol 
State-owned railways open, and 87( 
m of pnvate linos In spite of rai, 
developments, the ancient caravar 
routes traversing the deserts arc still 
of iinporLiiice There are weekly an 
se'rv lecs to Europe, India, and S Africa 
Cotemment In 1910 Egypt wa: 
proclaimed a sovereign State govemte 
by a King through ministers responsibh 
to Parliament Islam is Oie Slat. 


religion Freedom of conscience, and 
civ'il and political liberty before the law 
are assured to all Egyptian citizens 
Legislation is promulgated by the 
King with the assent of Parliament, 
initiative being left to the King ob 
certain matters of finance 

Parliament consists of a Senate oi 
100 members (00 nominated by the 
king, 40 elected) and of a Chamber of 
150 members 

Finance For 70 years the EgyP' 
tian Government has been greatly 
dependent on imported capital . and 
the new State has recognised tlie 
obligations contracted by its predeces- 
sors The foreign creditors of the 
Government arc organised in a body 
known .as the Caisse do la Dette 
Restrictions imposed by this body 
during the period of financial in- 
stability have been lifted The Caisse 
now receives the revenue necessary to 
meet interest charges and manages 
the reserve fund, whose earnings arc 
applied to the reduction of charges oo 
the Treasury 

education The great Univ'ersity of 
El Azhar at Cauo (founded a d 072) is 
the metropolis of Moslem learning . 
under the authonty of its governing 
body are a number of centres of higlicr 
education in the chief Egyptian towns 
Some progress has been made in the 
provision of Stale-aided education 
A State university was founded in 
1925. and there are a number of State 
technical and higher educational col- 
leges , such of the very ancient 
village schools as can produce evidence 
of efhcicncy receive a grant 

History Tlie history of Ancient 
Egypt IS of unique interest from its 
relationship to the ev'enls recorded in 
the Old Testament No other country 
can show so long a record of enduring 
civilisation, and an important school 
of modem ethnologists holds that all 
human civahsation ongmated in Egypt 
When towards the close of the 4 th 
railleiimum » c Egypt appears as a 
united kingdom, the Nile valley had 
long been the home of a thriving 
culture , a distinctive Egyptian 



11 






Egypt 

ci\ah‘5ation persisted until at least 
the 2nd cent a d The early dwellers 
in the Nile valley seem to have derived 
from diverse sources, from Libya and 
the " horn ” of Africa About 6000 
B c three separate kinfifdoms co- 


existed anti c 3700 B c a fourth arose, 
centred round Abydos in Upper 
Egypt The founder of the 1st Dynasty 
(4400, 4000, or 3316 B c ’) was Menus 
In spite of internal difficulties and 
external dangers from the Sudan and 
Libya, Egypt flounshed under her 
native rulers 



till the great 
Semitic j n - 
vasion nliich 
founded the 
dynasty of 
the Shepherd 
Kings (g v ) 
in 1857 n c 
The over- 
throw of 
these alien 
rulers is 
thought by 
some to have 
resulted i n 
the Hebrew 
captivity 
narrated i n 
Exodus 
Under the 
native rulers 
a great em- 
pircn as built 
up, reaching 
Ancient by the mid- 
dle of the 


Canopic Jar in which 

1 g>pt prcseivcd its Dead 
16th cent BC to the confines of Assyria 
and Babylonia, whilst the Sudan was 
subdued as far as the Fourth Cataract 
But the age of security and power 
passed Beset by youthful and rising 
States, EgjTit crumbled Under the 
mvstic, ALhnaton (1370-1364 b c ),the 
Asiatic possessions were lost, until, 
after having submitted to a Libyan 
dynasty (the Twenty-second), the 
kingdom ot the Nile ultimately passed 
undec Negro rule in 711 b c Before 
her final absorption in the Roman 
Empire (s 31 u c ), Egypt came suc- 


12 Egypt 

ccssivcly under Assyrian, Persian, and 
Macedonian rule See also Crusades, 
Modem Egypt In the year ad 040 
Roman Egypt was conquered by the 
Arab Mohammedans, since when 
Islam has been the prevailing religion 
After the Turkish conquest (1617) the 
country became a pasbalik of the 
Ottoman empire, and suffered from 
the administrative evils that beset 
most of Turkey's dependencies 
Egypt, nominally ruled by a viceroy, 
became the prey of the Turkish military 
caste or Beys Financial administra- 
tion w'as synonymous with organised 
pillage of the natives In the early 
18th cent the Mameluke Boys, or 
bodyguard troops, became rulers of 
the country But so cruelly did the 
general population suffer under this 
regime, that Napoleon's invasion (1798) 
was actually welcomed by the down- 
trodden population It was not until 
Mebemet Ah gamed control of the 
Government (1805-11) that Egypt 
enjoyed settled conditions He ruth- 
lessly massacred thoMamelukes (1811), 
and further enhanced his reputation 
by repulsing a British expedition (1807) 
He built a fleet and w'csternised bif 
army During the early 19th cent 
he played an important part in Euro 
pean policy in the Near East (see "Wat 
or Greek I^'DEPE^’Dr^cE), but afte 
1841 his fleet was dismantled anc 
his power restricted, by Europear 
intervention, to Egypt The pashalil 
became hereditary mhis family Unde 
his successors, such ambitious scheme 
as that of the Suez Canal attractec 
European investors The country’ 
financial disorder was such that ii 
1870 the Caisse do la Dotte wa 
appointed (see FI^A^tCE above) , 
vears later Britain and France tool 
over the administration (the " dua 
control ") After the nationalist re 
v'olt (1882) Britain continued thi 
work of reorganisation alone (see als, 
EgYPTIAK AMO SUDAXESE WaRS) 
Among the outstanding figures ii 
the new regime were Sir Evclyi 
Baring (Lord Cromer), vvho dircctei 
the civil administration until 1007 


R m* R 1 II 
tration the C^ptian natiooilLit I 
movement ^inej (tTeoglh an i thn I 
Utc yean of Britain g tutela e were' 
marred by violent opposition and eon 
ticinal friction caiminatmg in a 
demand for independence by the 
Waidjst fbationallst) Parly The 
British Protcotorate wtis at length 
wnlhdra vn fn 10. The retention of 
control over tho Canal defences and 
Ramsons in strategic places and over 
buUan by Croat Britain was the cansc 
of further pc4i(icsl Wafdist violeiice 


Egyptian and Sudanese Wars 1 1 

duced a native rising, led by Arabi 
Pasha Ak\,indria was shelled by the 
British licet (188J), and at the battle of 
Tel-el-Kebir \rabi Pasha was defeated 
and captured Hie consequence of this 
was the ending of the dual control of 
Egypt sole responsibility resting with 
England 

In ISSl in the Sudan, a temtorj 
subject to the Klicdiv’c of Egj'pt, a 
religious rev'olt arose against Egvqilian 
rule , the English force was defeated 


Egyptian Architectote 
mg an Egj'ptian army capable of in- 
vading the Sudan In 1890 the mo- 
ment seemed opportune for advance, 
and the Egyptuin Armv, under the 
command of General Kitchener, re- 
gained the province of Dorigola, The 
advance continued m 1897, being 
marked by the construction of a rail- 
way line across the Nubian Desert 
In 1898, at the battle of Omdurman, 

! the rebel forces vicre dtcisivulj beaten, 
rand the Sudan was recovered for 



The PjTaimds Looting across the Ruer Ivilc 


A Brit’sh expedition sent to guard the 
Bed Sea suffered reverses at the hands 
of the Mahdists, as the rebels were 
called General Gordon, sent to report 
on the situation, was besieged at 
Ivliartoum and killed in 1880, before 
relief could reach him The task of 
subduing the rebels had failed, and 
the Sudan w as temporarily abandoned 
From 1885 to 1890 the military 
operations were confined in tlie mam 
to defending Egypt proper against the 
attacks of &e Sudanese, and to train- 


Egypt The remaining part of the 
campaign was occupied with the 
reduction of the countiy and the defeat 
of small isolated rebel armies, which 
was not completed until 1900 

Egyptian Architecture is the parent 
of architecture Ihe 1st Dynasty is 
vanousl} dated at 4400, 4000, or 3316 
n c Many pre-dynastic remains have 
been discovered, among them ma^iabas, 
or cov'ered tombs, w hose walls hav c the 
characteristic slope or batter winch 
became universal The walls of the 




rcrrtisn Archittctore IS Cidet 

loTnIxhamlitT* of the eirly d\'nastte the arch though kmwn wa.^ utwl onlv 
inas1aba5weTttde«ir»te<lt»ithp ctorjat for uiumjx rtant onl often aubter 
camngs and hieroglyphic^ There nnean work 

are vanont representations of early Egr^tian langoag* The language 
structures witli wooden j>ostt or tent of Riodem Lgvpt is Arabic (; i ) but 

K ies prototypes of the »ton column ancient Tgyj tian was a Htmitic Ian 
pyrus blossom lotus bud and pstm guage (?e> which survived until the 
leal capitals are indicated The lower close of the IGth cent a. Copti (i; t | 
ends of the shafts are decorated with a EhreobteiUteia town an I firtri-s on 
wrapping of triangular leaves The the Rbin opposite Coblenz IVuss a 
flntea atone columns of the 3rd The fortress is set on a pr cipitous 
Dynasty aaticrjwte the Greek Done rock Its defences from the i^th 
In the 3rd Dynasty the ma taha to the liih cents were strengthened 
developed into the stepped PjTami I of b\ successive arehbi hops one of 
Sakkara The core is surrounded hy whom tn IG31 surren ler d it to the 
a series of gradiiatrtl walls of sneen French It was recovered (1G3G) and 
sively diruini hing heights fotmiog given to the Archbishop Elector cf 
Steps The first true pyTamid is that Cologne Pop 3100 
atMedum contemporary wathSakfcara Eh^ch. Tinl (lD3t-1015) Cermaa 
This also was atepped but it wras Jewish scientist who after 6or 
covered with a continuous casinr In expenments produced salvatsan or 
thofthBycastyfc 3900 B c ) V as bill t #0® a cure for syphilis This 
th«GreatPyTa'<ud*tCiz handMv ral const ts of a dye-«tuS and an arsenical 
others as well as the Sphinx These poison which kilts the Sfi oekmtts 
pyramids stood m an enclo urc con Mhdi the germ of the ds ase 
taming temples mastabas etc Obo In its ccdloidal solution arsenic may be 
lisks monoliths np to 100 ft In height introduced into the body in doses that 
stood in pairs at the entrances to would kiU not the parsisite but the 
shnnea ho<t if administered m sny other way 

S ieal of rock<ut work are the After further expenments ho produced 
s built by Rameses It (« I*' 0 an improved solution called 014 
sc.} at Abu Simbel on the Upper or neo^lvaman 
X le with their colos-al sealeil figures Elcbhore [pren IcRiioav] Henaana 
The great detached temples of the voatl8-ld-IfiI3) German soldier lie 
hew Kingdom (IGOO-IOW BC) ex served in the 1 rantiwProssian t\ar 
emplify the h ghest development of I87a>l winning the Iron Cress and 
monumental Egyptian architecture gained command ol the lOtU Army on 
They were approached bv an avenue the L l^ssian front under Itinden 
lined with sphinxes leading to the burg lo iPlu By his caj^ure of 
outer gateway This gavo on an outer Kovno >n 1316 he forced the Ru»sians 
court often colonnaded An inner to retreat from Poland E ehhom 
gateway opened into a senes of halls became field marshal in command of 
forming tic temple proper The the Ukraine after Russia 3 coUapic 
hypostyle hall at I amak with its 134 but was assassinate 1 by the revolu 
columns and its higher central avenue tionanes at Kiev m July 1018 
providiDg a clerestory is an outstand Eidec (I ora) nv r in the Pni^sian 
Ing arch lectural achievement Almost province of Schleswig Holstein rising 
e<luaUylnipressivcis the lOlh Dynasty S of Kiel and flowing PNE to 
temple ftt Abjxlos The Ptolemaic Tanning on the Korth Sea it is 
temples at Pdfu and Denderv ore well mostly shallow and sluggish The 
preserved The decoration was an 18th cent Fider Canal was converted 
iBgemouscombinat on of sculpture an 1 (1887-63) into the famous Kiel Canal 
painting The post-and lintel method The Eider was con tituted the N 
of construction is almost universa! ns hmit of the Empire in 10 7 a fact 
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regards liquids and gases enclosed ini 
vessels, any force that produces a 
diminution of volume, such as that 
applied to a piston (Fig 1), is trans- 
mitted throughout the liquid or gas so 
that It IS pressed upon equally from all 
sides 

The fundamental type of force 
producing change of shape is called a 
shear, and consists in applying to a 
small clement of the body ti\o equal 
and opposite forces acting parallel to 
one another and a short distance apart 
Liquids and 
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elasticity is Young’s modulus, deter- 
mined by appl j^ng tension to a uniform 
rvirc or rod ““ 



gases do not 
resist shear- 
ing stress, 
since slipping 
occurs no 
matter how 
small the 
force acting 
The measure 
of the strain 
produced by 
a shearing 
stress is the 
relative mo- 
tion of two 
planes unit 
distance 
apart (Fig 2) 
The mod- 
ulus of elas- 
ticity of vol- 
ume IS often 
called the 
bulk modu- 
1 lus The 

reciprocal of tins is called the co- 
cjjficteitt of compresstbihly Gases are 
readily compressible, but liquids can 
be compressed only with difficulty 
The modulus of clastic resistance to 
shear is called the shear modulus, or 
often simple rigidity It is deter- 
mined m its simplest form when 
cylinder, fixed at one end, is twisted at 
the other by a pair of equal and oppo- 
site forces If wo imagine tlie cylinder 
divided up into a number of tiny cubes, 
each of these is twisted by the pair of 
forces, as shown in Fig 3 

An important practical measure of 


The stress is measured 
per unit area, and the 



by the load 
strain by 
the ratio of 
the increase 
in length to 
tlic origin- 
al length, 

Young's 
modulus 
being the 
stress divi- 
ded by the 
strain This 
is not re- 
lated in a 
simple way to the fundamental bulk 
and shear moduli 

Young’s modulus is important 
because it applies not only to the 
strctclung but also to the bending or 
flexure of a bar If a bar or rod be 
supported at both ends horizontally, 
and be loaded with a weight m the 
middle, the upper half is put under 
compression and the lower half under 
tension, the bending produced being 
easily calculable Iho formula for 
this important example gives the 
depression produced m a bar of length 
/, breadth b, and depth d, loaded ivith a 
force F in the middle, to bo 
M being Young's modulus When the 
length of the 
bar is mea- 
sured in feet, 
the section 
in inches 
and the force 
in pounds, 

Young's 
modulus var- 
ies for w oods 
of different 
kinds from 
c. 1,000,000 
to over 
2 , 000 . 000 , 
and for metals from c 
30,000,000 and more 
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10,000,000 to 


No substance will react clasticall> to 
unlimited shear stress, at a certain 






Sba 

point th« niol««iJM of a solid are per 
manenllf dispUccit reUtnc to one 
another The first eflect of 0 \er 
strain is that the body fails to regain 
exactly its former shape imtne 'lately 
indeed a temporary set w pro- 
da ed in most sutistancrs b> qQite low 
degrees of strain recosery to the 
ongmal form taking place only slo«ly 
Th.s is called an thsU ojitr tffttt 
Another phenomenon is vliat is calletl 
the faugue of rlaiiuilv If a hea\-y 
disc for instance be bang up on a 
»iroandg«ven a tvkist it wilt oscillate 
owing to the elasticity of the wire 
Apart from the resutance of the air a 
certain amount of energy is dis ipated 
in the wire Itself the amount increasing 
the longer the occdlalions continue 

ViTira a wire is still / irther strained 
a stage is reached in which it yields 
continaouslv to the force This is 
nlledtbeyu/dpioiiil llardsnb^ances 
break before contracting perceptibly 

The elasticity of metals is greatly 
incTMs^ as a result of <ol4 so *»»«< 
tliat IS to say the prodoetion of wire 
sheet, and other forma by drawing 
rullmg hammering and otherwise 
Working tlio material cold The effects 
of thw coll working aro removed by 
heating (anned/in ) when the metal 
regains its original properties by 
molecular reammeement 

Clha,isUn 1 off the co^tof Ticcany 
in the 'Mediterranean belonging to 
Italy Ry a treaty between the 
Allied Ibwers and bapoUon (g e 1 
s gned at IHns in ApnllBU Elba was 
conferred upon him and he resded 
»icre from May 1814 till Teb IMu 
riba vaetakenbyTu<icanyin julylfiis 
^e industries arc mining and fobing 
'lost of the inhabitants are from 
Tuscany and are superstitious bat 
indaxtnous Area 8fl sa m pop 

(Ull)«6.00 

Hie, an important nver flowing 
through Cs choslovakia and Certnany 
It rises in the K of the former conntry 
among the S slopes of the Riesen 
gebirge Mountuns and flows first S 
and then W to the border tarning 
sharply N to find a way through the 


IB Qbnri 

Mittelgebirge Mouataias During this 
part of Its course the most notable 
tributaries are the ftfoldau and the 
l-ger It continues through Saxony 
f)r«t b U and thrn S until it is 
joined by th HasrI hen it turns 
S W again and proceeds in a ftirly 
straight line to its n outh in the North 
S«-s Important tnbutanes in its 
ferman eourso are the Mulde Saale 
and Hide Of the total length of 0 
ni c £00 m are navigable Impiort 
ant Cities on its banks are llambcrg 
Dresden Magdeburg and Wittenberg 
\ canal crnnecta the Clbr with the 
Oder and another canal is in course of 
construction to unite the I- tbe w ith the 
Ithine Though of less commercial 
■oiportance than the Rhine the Elbo 
carries a great deal of traffc 
Since the World War the navigation 
and administration of the Elbe has 
been in the hands of an International 
Commission and the river is tree to all 
traffic 

Etherfeld manafaetunngtoivain the 
Rhine pro ince ticrmanv the ^lan 
Chester of Gerinanv Manufa tiires 
include textiles otton wool leather 
paper stained glass and chemicals 
I op los oon stt W urppRTAL 
Ubeul (CL BsrJ town and rivet 
port department of Seme Inf ncure 
Ftaiice c la m from Rouen an 
important centre of the textile trade 
anliadustry lop e 18 000 

EJbing Baltic port of C 1 russia on 
(he i Elbiag near the Fnsche Haff 
There are large ironworks in the tow n 
winch manufacture locomotives and 
agricultural machinery textiles aro 
of some importance and there is a 
large sli pbuildm" yard Clbing rose 
to unportance os a Kaoia town after 
tbe llth cent Dy the ISth cent it 
bad become decrepit but Prussia 
recover d the port from lolond in 
I 7 and the town advanced in 
importance Pop 71 000 

Elbaps for 1 lb u ) the highest 
mountain in the Ca casus It lies 
somewhat to the N of the mam chain 
near the border of the Kuban and 
Terek provinces It is com^KJaed-^of 
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two extinct volcanic peaks n ith a 
maximum elevation of 18,526 ft It 
was first ascended in 1829 Tradition 
alleges that it was the first resting- 
place of the Ark after the Flood 
Elcbingen, village in Bavaria. 6 m 
from Ulm, made famous during the 
Napoleonic Wars by Marshal Key. who 
secured the bridge and defeated the 
Austrians in 1805 This won him the 
title of Duke of Elchingen 

Elder (bot ), a member of the Capri- 
foliaceaj, related to honeysuckle 
The common elder is a small tree 
remarkable for the large quantity of 
pith contained in its young branches 
and for the elasticity of its wood 
Tlio leaves are pmnatc, of a strong, 
unpleasant odour The flowers are 
creamy white, and of a sweet though 
somewhat sickly smell , the fruit is 
globose, shining, dark purple, or rarely 
white The tree was formerly held m 
high repute for its medicinal properties, 
and preparations are stdl used m 
rural districts A pleasant wine is 
made from the fruit It flowers in 
June The dwarf elder, said to have 
been introduced by the Danes, has 
white, pink-tipped, sweet-scented 
flowers and black berries 

Eldon, John Scott, 1st Earl of (1751- 
1838), English lawyer and Lord Chan- 
cellor, became Attorney-General in 
1793, conducting high treason prosecu- 
tions against Home Tooke and other 
sympathisers with the French Revolu- 
tionancs He was made a Baron (1799), 
and was Chief Justice of the Common 
Pleas m 1799 and 1801 , from 1807-27 
he was Lord Chancellor He was a 
bitter opponent of Catholic Emancipa- 
tion, and resigned when Canning, who 
adv’ocatcd it. became Premier Though 
an opponent of reform, Eldon greatly 
influenced the development of the Laws 
of Equity 

Eleanor of Aquitame, (c 1122-1204), 
wife of Hcnryf 11 of England, whom she 
mamed in 1152 after a divorce from 
Louis VII of France Henry incurred 
Louis’s enmity by acquinng through 
her Aquitaine, which remained in 
England’s possession for 300 j'car- 
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Henry later deserted her and she en- 
couraged her sons, Richard and John, 
in their revolt against him in France 
in 1173 Eleanor exerted great in- 
fluence during the reign of Richard I 
and the early years of John’s 

Eleanor of Castile (<i 1290), married 
Edward I of England in 1 254 By this 
marriage Edward secured control of 
Ponthieu, Montreuil, and Gascony. 

Eleafao School, see PniLOSorHV, 
Ancient 

Elecampane [Inula Helemuin), a 
common perennial plant belonging 
to the Compositas family, stout, 3-5 ft 
high, w ith very large, oblong, or egg- 
shaped, toothed Icav cs. downy beneath, 
the upper ones embracing the stem , 
flowers — a few very large terminal 
heads, bright yellow The roots con- 
tain a w'hite starchy powder named 
inulme, a volatile oil, a soft aend resin, 
and a bitter extract , it is used in 
diseases of the chest and lungs, and 
furnishes an ingredient in the manu- 
facture of absinthe It grows in moist 
pastures, and flowers in July and Aug 
Elechon (law), equitable principle 
whereby a person having two incon- 
sistent rights is bound to choose 
lietwcen them, c g where, m a will, A 
gives B’s property to C, and his own 
property to B, B must elect between 
rejecting A’s gift and keeping his own 
property, or giving his property to C 
in accordance with A’s wish and taking 
A’s gift as compensation 

Election, public choice of govern- 
mental representatives under a demo- 
cratic system In most cases election 
applies only to a part of the legislative 
body, as for example, to the House of 
Commons m Great Bntam, and this 
expression of the sovereignty of the 
people IS usually modified by some 
non-elcctiv c body% such as the House of 
I-ords, the Monarch, or other privi- 
leged person or persons 

The extension of the electoral sys- 
tem was coincident v< ith the growth 
of the democratic idea of equality 
which followed on the French and 
Amencan revolutions 'Tvso factors, 
entered in Who should be eligible to 
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stand as candidate ? and Who should expended amounting to some £5 
be able to vote ? The 10th cent wit nuUions on a presidential election 
nessed an increasing freedom m both alone and large numbersofoEficniposts 
respects At first heavy property are in the gilt of the successful party 

3 ualifications were required for candi Various forms of repr scntation are 
ature Theseweregraduallydropped practised In ( rcit ISritam any num 
until to-dav m Great Britain three tier of candidates may stan 1 in each 
qualificationsonlyremain asexplamed constituency the oue \ ho ohtains the 
ficlow In other countries the mini most votes being elect d Although 
mum age vanes from 18 (Russia) to this appears perfrctly fair in the mdi 
30 (Czechoslovakia Austna Norway viduaj instance it often means that 
Japan Turkey) and the minimum over the whole country a party with a 
numberof supporters from 10 (Canada large aggregate vote may through 
Portugal) to 100 (Czechoslovakia beingalmosteverywhereslightlymthe 
Belgium) In the post War period minonty be almost unrepresented 
there has m certain countries been a Tor this several remedies are in use 
reaction from freedom of candidature In rrance when there is no absolute 
which is confined to supporters of majority the lowest candidates with 
the existing rigime or ruling party draw and a second ballot takes place 
(Germany Italy Russia Yugoslavia) between the leodera Elsewhere can 
Similarly the franchise has been didates are elected in large constitu 
steadilyviidened and original property encies in proportion to the total votea 
Qn&hfica.ttciTa are now reduced in cast (see PaoeoRuoxaL Rsmts 
Great Bntam and several other coun schtation) 

tries to 6 months residence aU adult CUatons ParUammtary Until tb 
nationals of either sex above the »e Ballot Act 16 the nomination of 
of 21 being entitled to vote The candidates lor election to the House of 
minimum age vanes else here from Commons took place at a hu tings 
IStoSS and 1(1 most Latin countnes ^e candidates were proposed and 
as well as Holland Belgium b Afnes seconded m commendatory speeches 
and Japan women have not yet secured addressed to a casual crowd composed 
the franchise mainly of persons not entitled to vote 

Conditions of polling have improved The candidates explained their views 
with a view to securing the voter from and if the election was contested a 
outside influence and obta mog abso show of hands was demanded by the 
lutehonestyincounting Secretballot reluming fficer te the officer ap 
(first introduced in S Australia in pointed to conduct the election in tfic 
1856) is now almost uni •ersal an constituency Whatever the result 
exception b mg tb rural districts of of the show of bands a poll was 
Hungary In Great Britain agents ot demanded on behall ol the candidate 
the candidates cooperate in counting for whom fewest hands were held up 
and supervising the poll Cand dates and at the place and time fixed for the 
commonly address meetings and do poll the votera announced publicly 
everything possible to bring tlwir their choice Nominations % ere 
views before the public thus enaUing frequently aceompamed by grave 
the latter to judge for them elves di orders and much intimidation took 
whom they will support Candidates place 

must not however exert undue Under the Ballot Act the returning 
influence by bribes of money food otfeer upon rece pt of his aothonsa 
dnnk or other gifts bv force or tion a wnt issued by the Crown Office 
violence or by excessive expenditure m Chancery must announce the dav 
abo e M per elector in boroughs and place ot election and of the jxill 
and hd per elector In counties lathe li contested The Representation ol 
United States however huge sums are the i^pic Act 1018 required all 
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lo ue afici on tJit i^imc dnv 
Komtnaiion day ,s the 8th day attcr the 
date of the Proclamation s-uniraonini; 
a new Parliament In the ca«c of a 
by-election, the election tat cs placr in 

n^T of the 

a ™"‘’f Pt noini- 

pretlVf electors, and, to 

candidaturc-s. each 
? "lust deposit /ICO to be 
forfeited to the Groan if ho fads to 

‘°f“> '-of os 

Sron^nd^°'“■ 
noZatod t a”„°therP 

L incrc tire \iic<inciGs 

s£»s.rs»,%f.r. 

^llot paper® deWed 'to IT”’ ^ 

taming the names of tW 

against one of nhmh he «?„ 

t'hich he IS able to "tark, 

paper is placed s 

inclusion of the 

boxes arc sent to thi^rrl P°’l‘ng 
at the place of election Pn ™‘"g 
are counted and rp.’''^°'^’^*^®'otcs 
An elector whle ‘^'^'^’'^ted 

absent voters hst 

address m the t? an 

recorded on the Jist^ Kingdom 

ballot paper by post »" his 

on the absent vrtcR "a^j. 

satisfied the rce^tmtJn 
he mil probably b^at 
parliamentary elertion ^ °f a 
°f the United out 

appoint a proxv to vet„ ?™’,. ®ay 
the spousrpTrent 

Of the elector or anoer 

registered fo,- < 1 . 5. ^"°tber elector 


may Iw appointed pro'cj. 
person chn vote 'ls proxv on t 
more tlmn 2 nVemt \otfrs n 
stitncncy, unices he rs voiific 
of the relatives above me 
llie Ballot Act docs not a 
University clcction'i, vhere vi 
post f. tlic usual procedure. 
Election, a tt-rm used bj' C 
to d( note tlic proce‘'s of the 
choice of those predestined to sa 
They arc the " elect " S 
Cai vistssi 

Electors, German prnice 
elected the Holy Roman I- 
By iho Golden }3uU (jv), 1- 
number was limited to sesci 
document governed elections t 
extinction of the Impenal title 
Electra, m Greek niy 
daughter of Agamemnon and : 
Orc^cs, w hom she helped to t 
mother Cly temnestra (g i' ) 
for tilt assassination of their 
She IS the heroine of trage 
Sophocles, .Tlschylus, and Eur 
Electncal Condenser, «« t 
snp, Ei-rcTRicAi. 

Electncal Measuring lost 
nearly all depend upon the ac 
electrostatic or electromagnet 
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Tic 1 —String Galvaaomder 

upon some part capable of : 
The motion of this part is resist 
force which increases as the c’ 
the motion increases, and the 
tion IS given by the extent 
motion when the part becomes ' 
ary, owing to the acting force j 
‘ restoring ” force being m cquo 
Since the mdicataon of the mst 

/*•! r»vs,„.*- 1 x j .» it 
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cases to be daraped for otbrr«ise it 
will swift" to and fro for soma time I 
before coraing to rest I 

The simplest of all electrical in 
itmrnents is the string galvanometer 
>rb)ch cotLists of a single thtcai] ofi 
netal or silvered quarts Jightlj I 
stretched between two terminals and 
rtposed to a strong magnetic £eld 
l\hen a current is passed the thread, 
fcpviientes a deflcctuia forte 'ahitli 
IS resisted by its own elasticity It 
thus moves to a position in whl^ the 
two forces balance. The motion is 
observed by a microscope This 
apparatus was invented by tlie nhy sio 
legist Emthoven in lOill for the pur 


, IS88 to the production of a moving 
cod pointer instrument a type now 
' universally Vnown and manufactured 



Fic 3 — Slrtor or Vfcdle ClMUoaidcr 
pose of observing nerve currents As 
a closely analogous instroment w« 
may take the string or needle electro* 
meter m which the metal wire or 
quartz fibre is situated in a strong 
electrostatic field This hss also bceo 
of the greatest use in radioactii 
photOHil ctric spectro^iapbn, a 
meteoeolog cal worlt and tu the lonn I 
given to It by Prof Lindemaon of 
Oxford 13 so small as to be housed in a 
little cell on an ordinary microscope 
slid The principle first employed' 
in I83Q by Sturgeon in Eoglami an i 
revived and improved by Lord Kelvin 
in 1867 of employing a powerful 
pertnanent or electro-magnet to pro-l 
duce a field in which tnms a suspended ' 
coU carrying the current to be 
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measured was applied by \Acston i 



rtvocT 


Con- 

FU. t — tlavfns-coi] Inslnimr C. 

. tnillioDS annusliy In the form of 
mirror galvanometer it consists of a 
cod of fine wire wound onan alumntum 
frame and carrying a small mirror 
the whole being suspended between 
the poles of a permancot magnet by 
means of a | hosphor bronie stnp 
bKh leads the current to one end of 
tho cod a slack fine strip or wu» 
Icsdine it from below to the other 
end of the coil In the pointer in 
strumeot the coil is pivoted beti ecn 
jewels and carries a pointer travelling 
over a scale The instrument is now 
used almost universally for everyday 
Indication of direct current and 



Shunt 

Flu. 4.— Sbunl Initruiiieal. 

vidta^o and has been developed to a 
I point at which manufacture in large 
I loantitics can bo conducted very 
'cheaply Also the quality of the stee^ 
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used for magnets, and particularly the 
permanence of its strength, have 
improved steadily, until to-day a 
moving-coil instrument will keep its 
calibration constant for many years 
It IS usually described as a milli-am- 
meter or milli-voltmeter , it is easy to 
make these instruments sensitive to 
onc-millionth of an ampere per scale 
division For the measurement of 
higher currents they are used with a 
shunt which has a low resistance, 
through which the mam current is 
passed, the milli-voltmeter being con- 
nected in parallel with it The current 
then divides itself between the low- 
resistance shunt and the instrument 
circuit, inversely in proportion to their 
resistance, and the scale is calibrated 
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so as to indicate directly the current 
in the mam circuit 

In hot-wirc instruments, the heating 
effect of the current is used These 
instruments were much used in the 
early da>’S of electrical power supply, 
on account of their simplicity, but they 
have very senous desadvantages 
The current is passed tlirough a wire 
of some suitable material usually 
stretched between two terminals, and 
having attached to its centre a second 
wire put under leasion by a spring 
When a current is passed through the 
first v.ire, a very slight expansion due 
to tlie heat generated causes the sag 
m the middle to increase con'-iderably, 
and this motion is transmitted to a 
pointer by the second wire More 
commonU, the second wire is led to a 
fixed terminal, and a third wire led 
from its middle to a spring Tims is 
called the double sag number, the sag 
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of the first wire duo to the current 
passing being transmitted to the second 
wire, where it is greatly magnified 
In a modification the heat, generated 
by the current to be measured m the 
resistance wire, excites a thermo- 
junction (see Electricity) connected . 
to a movmg-coil mi III- voltmeter The 
heatmg mav be either by direct con- 
tact or by radiation and convection 
over an air-gap 

The measurement of electric power , 
IS best effected by instruments which 
are actuated by the magnetic force 
everted upon one another by two cods, 
one carrying the mam current, and the 
other a fine wire high-resistancc cod, 
carrying a current proportional to the 
voltage of the circuit The force 
betw cen the cods m any given position 
is then proportional to the product of 
the ampere turns of the two'coils, and 
these ampere turns m each case are a 
measure of the current and voltage of 
the circuit , the force between the 
cods IS then a measure of the product 
of current and voltage, t e power 
Electrostatic instruments arc all 
based fundamentally upon the attrac- 
tion or repulsion exerted between 
charged conductors Tlie gold-leaf 
electroscope was the first of tliLS tvpe, 
and the discovery of radioactivity led 
to the widest possible use of it m 
scientific investigation A desenption 
will bo found in the article EllctricitY 
The measurement of alternating 
current involves principles too diffi- 
cult to be explained in this article It 
may be measured by moving-iron and 
hot-wire instruments, but much more 
important arc methods depending 
upon effects peculiar to alternating 
current One of these depends upon 
the production of a movmg magnetic 
field by means of two adjacent 
magnetic poles of different phase 
In the article Eiectric Dynamos 
AX D Motors the mode of action of the 
polyphase motor is explained This, 
however, depends upon the use of a 
supply of current .at two or more 
phases It is, however, possible to 
obtain the same effect by means of 
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cniTent of a single phase The 
simplest case of this Kmd is tliat of the , 
stxalled shielded pole a device to 
bo found oa all alternating electiraty 
supply meters An alternating map 
net has its pole divided as shown in 
rig 6 one half of it being sur 
rounded byacoppernng tbootherhalf 
being left bare The nhole pdSe u 
iround with a magnetising coil supjdied 
with alternating current The eflect 
of th copper ring a short-circDited 
secondary’ u to retard the ma<metisa 
tion of that part of the iron around 
which it 13 placed The result » to 
introduce a difference of phase between 
the ma netism from the unshielded 
pole and the shielded pole the effect 
of which Is as if the magnetic pole were 
moved in the direction of the arrow 
each time it is energised £ver>one 
knows of the famous oxperlmeot of 
Arago which was the very first 
observation of el 'ctro-magnetic ^ect 
A magncti needle is hung over a 
eopper disc which can be rotated It 
u found that the copper disc dngs the 
magnet around with it by the eddy 
currents induced in the disc as it u 
moved through the field of the magnet 
Convecs<.l} if the disc is bung up or 
pivoted so that it is free to rotate and 
the tnagoct » wbirled round the disc 
wiU folio V the magnet In the 



that shown Ini ig 7 where amagoette, 
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needle instead of being whirled round 
concentrically with the di^ is turned 
so that S and S poles alternately 
otose across it This is the principle 


Mctau Disc 



Fl 7 — Kct ting Disc. 

of the ordinary supply meter and of 
many other alternating-current nx 
stnimeni which are far too numerous 
and various to be described in thu 
article Such instromests may be 
described as induction wattmeters 
while the supply meters are watt 
hour meten 

The eiectncal energy dJivered to a 
consuiner is measured by the product 

0 the voltage the current and the 
time the voltage and current multi 
plied together giving the watts and 
thi« multiplied by the time gives the 
watt hours or seconds The legal unit 
for electricity supply is the Board of 
Trade unit which is defined as I kdo 
watt hour this being the energy 
delivered to a consumer who takes say 
6 ampetes of current at "00 volts for 

1 hour that is to say 1000 watts for 
an hour The instrument for record 

the coasumptioo of energy must 
however perform this multiplication 
sura at every instant for the con 
somer ma^ switch lamps aod moiora 
on aod off the instrument must thus 

integrate the power with respect to 
time that IV give ns the sum obtain^ 
by dividing the time up into very 
small mtervaL multipljmg each of 
these by the power consumption during 
that interval aod adding up the 
resalt 

Every sopi !y station is compelled 
b> Uw to mamtaiR the voltage for the 
eoitoimer as constant as possible 
Ifefice it IS also legal to assume the 




Electncal Measnnng Instruments 
v'ollagc to be constant jn incasnnnK 
pouer, and the simplest typo of 


the 


elcctnrity -supply meter depends for 
its action upon a measurement of the 


Aluminiuh 

DOC 


COUNTCR 


Boake - 
MAGNEV 


fOXO 


Brake 
/ macmct 



Mains 


I cai_ 
Shunt 
coil" 


Service 
—i.U 


no s- 


-AUcmalingMcKr 

ampere-hours , in other words, of the 
quantity of electricity which has 
flowed through the premises 

One form of ampere-hour meter 
depends upon the passage of the 
current to be measured through a little 
circular pool of mercury from Uie 
centre of the same to the circum' 
ferenco The pool is situated in a 
magnetic field with tlic linos vertical 
produced by a powerful permanent 
magnet , the effect is to produce a 
driving force in the mercury in the 
pool, tending to make it turn round 
More commonly, a disc of copper 
floats in the mercury, its edge and 
centre being amalgamated or welted 
with mercury , the current flows 
through this also, and it is likewise 
acted upon hy a force tending to turn 
it round The disc is geared to a 
counter showang the number of revolu- 
tions which it lias made, and this is 
proportional to the current multiplied 
by the time during which it has acted 
provided, of course, tliat the disc spins 
at a speed proportional to the current 
flowing through it 

Alternating meters arc, however, 
nearly all constructed on the principle 
of dnving a spindle by means of a 
force produced by the product of the 
instantaneous value ot the voltage and 
the current, and opposing the rotation 
of the spindle by means of a magnetic 
brake winch retards it by a force which 
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increases in proportion to its speed 
The magnetic brake consists of an 
alummium disc rotating between the 
poles of a permanent steel magnet or 
magnets itic number of revolutions 
made by the disc is a measure of the 
total consumption of energy 

An important class of clcctnWi^ 
instnimenls .ire those which record by 
means of pen and ink upon a paper 
ch.art, or by means of light upon a 
photographic film The simplest type 
of such an instnimcnt, and one very 
often used, consists of .a moving ctal 
or other type of instrument movement, 
according to the electncal quantity to 
be measured. Imving a pen attached to 
its pointer and travelling over a paper 
disc turned by a clock A dev'clop* 
ment is to employ a stnp of paper 
wound round a drum turned by a 
clock, or better still, a long roll ot 
paper, sufficient for a considerable 
period, pulled past the pen by means 
of a clock In the case of the disc, the 
line trav ersod by the pen is curved, and 
the distance m the other direction, 
representing a certain Icngtli of time, 
vanes from the centre to the circum* 
fercnce of the disc With the drum 
recorder, the lime scale is even all over 
the drum A further development 
consists m replacing the pen by a 
dotting device '■ The pointer of the 
instrument is pronded with a knife 

INSTOUMCNT 


Clock otovinc 

PAPER DRUM'^ 


bfC niAcrooo' 
or PCN sHowiNc^ 
VARIATION or 
cunnCNT 



Pen s snanuP 
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edge, and between it and the paper is 
a thread coated with ink As a rule 
most of the time the pointer with its 
knife edge is swinging freely, but at 
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frequent intervah it is pressed aeainat 
the thread and the paper on the drum ' 
whereby a mark is made on the paper j 
The resulting record curve is made np| 
of a senes of doLs which is no dis I 
advantage while the effect of the pen . 
friction on the accuracy of the in 
stniment is eliminated In this way 
any pointer lastniment can be made 
to record without loss of scasitiveness 
and accuracy Tlicse inalTumcnts are 
continually enlarging their field of 
application which began with their 
use for recording temperature by 
means of thermo-eleetne couples They 
haie proved so rcliabl that the natural 
first thought of the instrument de 
signer called upon to record anything 
IS to find means by which a small 
electnc current can be obtained pro- 
portional to the quantity to be 
measured this current is then 
tueorded on a standard recording 
milbammeter 

Tbs drawtock to all pointer instru ! 

Lcads to a C Bdng 



tnents U the fact that th pointer 
necevanly possesses con iderahl 
mems compared with the forces 
a^•a^Jablc to move it, and hence moves ' 


comjmratively slowly so that pointer 
insbmmeats cannot ^ used for record 
ing rapidly fluctuabng quantities 
\\e have spoken of the string gat 



CossmikTcn 

I IC. 11 ~Oh lun« 


vanometer and electrometer the 
motions of which can be recorded by 
projecting an image of it through a 
microscope on to a moving phato- 
graphic film It is however often 
more convenient to employ a tiny 
muTorurenthemovingra^ and cause 
this to throw a spot oi bsbt upon the 
tnoMne photographic fitm In thta 
-ase tb« moving part must rotate 
The best kno n instrument of this 
kind IS the o e>lh^ ipk i hich takes a 
great many forms but consists essen 
mity of a loop of fine wire carrying the 
current to be ncasuretl and situated 
m a powerful magAetic field lletweetv 
the two trips forming the loop is a 
tiny DiuTor the loop being kept under 
tension br means of a fine 
This arrangement can bo made so 
rapid in Its action as to require less 
than f Vs ut a second to take up its 
reading The oscillograph was origin 
aOy invented to enable the exact feinn 
ol the cur e of an altcmttmg current 
to be studied but it has proved of the 
greatest Import mcc in record ng sound 
photogr phi ally in l> e talking pi 
tore (sea also Catiiodc Kav Omiuxo 

A word sltould be sa J concern ng 
the Ohmmeter an initrument em 
fdoyed for measunog resistance 
directly T1 is consists of a pair of 
cods fixed together on the same axis 
and at^ to turn m a magnetic C Id 
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A pointer IS proMdod travcHinfr over a transmitted remained 
scale graduated in ohms A voltage is consequently a reduction of the size o 
applied to the resist ince to be nuas- c.iblt necessary for the transmission, 
ured, and to one of tlio cods (generally The Iogic.iI development was, thercior , 
through a constant resistance) The an attempt to increase the v'oltage o 
current produced in the unknown supply, but many serious disadv.w- 
resistancc is sent tbrougli the other tages were encountered 
cod Several arrangements of the important of tliese is probaoly w 
cods are used but all of them arc such fact that the voltage at which the ' 
that the deilcction of the pointer ordinary consumer m.iy be supphw 
indicates the ratio between the cur- with safety is limited Most oi the 
rents and the two cods Ihe great present rogtdalions for the supply ot 

advantage of this instrument is. that eicctnc power to the ordinary consumer 
the measurement of the resistance is limit the v'olUge which may he used to 
independent of the applied v’oltagc a low pressure supply of 250 vmlts 
The commonest application of this For special purposes a " medium- 
instrument IS for the measurement of pressure supply," up to 630 volts, is 
insulation resistance The voltage allowed, but only' when special 1^' 
employed is generated by a dynamo cautions are observed By English 
■ turned by hand, giving c 500 volts Board of Trade regulations, voltages 
direct current This is sufficient to above CoO volts, " high-pressure 
send a small current through a resis- supply," may not be delivered to any 
tance of the magnitude presented by consumer 

insulation of a house service, a machine. Attention had been turned to the 

or a motor, that is to say, a mdhon problems of .alternating currents wlidst 

ohms or more See also EttCTRiCAt cv-penence was being gamed with 
MEASURnMENTs direct current, and it soon became 

Electrical Transmission of Power, evident that electrical power could be 
The initial practical applications of more readily transmitted in tlie alter- 
clcctricity utilised its continuous pas- nating than in the direct current fow” 
sage through a conductor, or more In an alternating-current circuit, both 
, simply expressed, direct current The thediroctionof current and the voltage 

I first form of transmission consisted of between the ends of tlic circuit reverse 

j two cables, one carrying direct current periodically and uniformly A coni- 

from the positive terminal of the plete change of current from positive 

j generator to the load, tlie other com- to negative and back to positive is 

‘ pleting the circuit back to the negative called a cycle, and altem<ating-current 

, terminal of the generator power is generated usually at 25, 

( The energy which is lost in the cable or GO cycles per second Interest m 

I IS given by the product of the voltage alternating currents brought about the 

drop along it and the current in it It development of tlie transformer (g o ) 

; IS also directly proportional to the By its means it is possible to gcnerati 

1 length of the cable .and inversely pro- at a low voltage, " step-up " th( 

portional to its sectional area To voltage by the transformer to a higl 

decrease the loss when a given current v.alue, transmit the electrical powei 

' IS passing, it IS necessary either to de- along cables at a high voltage, " step 

I crease the length of the cable or to down " to the normal voltage o 

; increase its cross sectional area But supply by another transformer, anc 

j in practice both these alternatives are distribute the electrical energy to thf 

I jmpractic.able consumers at this normal voltage 

ij Since Uie power is given by the As with direct current, the imtia 

/ product of voltage and current, an system oi alternating-current trans 

' t increase of voltage would result in a mission was along two cables Th) 

I reduction of current if the pow'or is known as single-phase transmission 


Elrctricil Tnuaninioa o! Power 
In 1^9 ft doible caUe Uiil in 
Lcndcn lit m IHptford to ncmi Street 
and back a distance o( c m A 
»tcp-up traasfonner connected to one 
pair of ends aupphevt a s'ol age o( .40 
volts to the line wluLtfttte\wIn\n 
transftrmer connectc>l to llie other 
pair supi^ied Joads at nrrmal voltage 
Uercrator and load were situated 
together ard uive-*tifrition of tl e 
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rtrcTHKiTVJ and its eflccts are \er> 
noticeabie on long transmission tines 
The no-inad d liacrv voltage o( a 
traiumissini line in California “tO m 
1 ng and with a Rcn rated a Itage t 
ott. isiupircent oriSOoO 
aolu kifher than the generated volt 
atjc Tlie ertret is m ;re pronounc al 
with nndergruund tlian overli ad 
cables tut undergrniini vabl -s cannot 



properties of the line could be 
earned out convenienll) rcnanti 
to whom wc ate indebted for the work 
earned out on this cajicrimcntal caUe 
obtained many interesting results 
He discovered that *ii increase of cur 
rent or load transmitted by the Ium 
resulted in a decrease of the voltage at 
the load end but that when no power 
^as transmitted the voltage at tho 
load end was greater than that »t the 
generator end This latt r Beet Is 
duo to the capacity of tho line («♦ 


be employed economically lor long 
distance transmission 

In 1880 the 3 phase sj-stem was 
introduced (seeDvsAiiosAvn Motors) 
byTcsU and has proved aeons ilerable 
unpru -cment on the single phase sys 
tern Matli mat cal analysis shows 
that with the 1 phase system almvst 
twice the power can be transmitted 
over I 3 times the amount of con 
doctor 03 compared with the single- 
phase system 

In dutnbutioa systems the cabled 

/ 


Electncal (Transmission of Power no nectrkal Trtmsmlssioa of Powk 

jms from the Rtn.rilniK -tation to i the cr,-t onT.insTwrl of fudiroali froCi 

it A- _ ' 


ulitth distrihuU to the tt.inr t(/ ‘>talioii, anti the eon^fiiitrise 
(onmmtr 'Thi .c c.ihh , ni iv mtlntc of ’.opj.ly Tht c.ijnritv t' 

as «t pnr.’lt lini". to tadi ' iib t \tion or ’ ‘ ' 

t«in Itnt m\y iron ih'’ Rtn'ralini; 
station liiroiiyh ail ssi(?sUUio'i-, rivj 
harl, ngvin In th' former ca e 
.tiiMinrt cahks are Jaitl In ' »--i!rr co.i- 


Innnly of Mrsiee in til'’ ismt nf 
breaititmn, m the lUUr „i)sj!iai> 
tablts are iiiuur'-s an. .is tin re .irt 
aUiats Uin aUtrmliM route*, .irount) 
the caliic I h« sc ss str ins ir< kmm n 
as th< ridial anil the niiR tnam 
> .tems, and 
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in incKltrn 
trms.Tns ton 
they art 
combined to 
form the ncl- 
norksysti m. 
bj nhiclutis 
fwssible t o 
supplj ant 
one consu- 
m* r alonR 
tieo or more 
alternatitc 
routes, tlius 
en.iiring re- 
liability of 
service. 

The con- 
ditions for 
efficient, 
practicable, 
and econo- 
mical Irans- 


mission arc that it shall be {a) produced' 
on a i.-irgc scale, (b) produced continu- 
ously, (c) transmitted at a hieh voltiee 
(d) destnbutrd at a Ion voltoge.aiid Uie 
manner m tvluch they .are met may be 
illustrated by reference to the Gnrl 

developed m 
Grc^ Britain under the guidance of 

Stncratmg station is 
“ convenient point 
Tile choice of site IS dotcrminttl bv 
consideration of the bituation of the 
consumers, the cost of the transn^ssmn 
and distribution lines to the consumer^ 


debrminc-l from the nature of t«c 
o’llicipitid hnd factor m Uie dsslnct 
and the j.rueirnity to ollur j.tatmns. 
At tl'< geiierating Mation altemating- 
ciinent pov.t'r is pToducorl. By means 
of trnnsioriners the voltage ss stepped- 
iip to i;t2 iWOtohs {J32h!!o-ao)ts-(k.V}, 
and p.rsscs to the ovt-rhead, " lugh* 
tension " Ines 'flieie lints c.nr!y the 
poAft direct to substations The 
pnm iry piirj-xjse of tiie <.obstatiens is 
to transform the power from the high 
soitage siijiple to an intermediate 
soUige for local distribution The 
final tr.vi'-fQrm.ition to the low \oUagc 
supply (200-250 volts) fs tffected by 
tr.in'formcrs wbieli are situated around 
e.ith siilistntion in positions con- 
venient for direct supply to the con- 
siiirurs By the network system 
arrafigcmcnis are made so that in the 
< VI nt of brtakdowTi of one line of 
su])])ly power may be sent along other 
lines, and to permit the cv'cn distnbn- 
tion of lond on all generating stations 
tliey arc aho interconnected by direct 
and ring mams Tlic result is a net- 
work ol lines interconnecting all sta- 
tions, substations, and consumers' 
tr.ansformcrs By this means genera* 
ting stations may be made of large 
capacity, and the load on each station 
may be kept fairly uniform, which arc 
the two requisite conditions for cco- 
production of power 
grid system contains 2GOO m 
ol 132 kV overhead lines The cable 
consists of a central core of 7 strands of 
galvanised steel wire of 0 11 in dia- 
meter, surrounded by 30 strands of 
aluminium wire of the same size The 
steel core gives strength for the c,ible to 
support the enormous stress to which 
It IS subjected when spanning between 
towers The aluminium improves the 
electrical property of the cable, be- 
sitlts acting as a protection for the steel 
agmnst atmospheric conditions Illns- 
wations of a typical tower are given 
ilie towers arc spaced 900 ft apart 
normally, and are of such a height that 



Electric Belli 
the cables pass S’ ft above the gronnd 
or 8 ft above buildings at their lowest 
point A cable containing IB strands 
of steel and 13 of aluminiom was de- 
signed to span the Forth This cable 
spans a distance of 3050 ft between 
toners 333 ft high whilst Us lowest 
point is held 1 8 ft above high water 
level 

Overhead cables can only be used in 
thinly populated areas underground 
cables ^ing u ed where population is 

The insulators supporting the cables 
areof porcelain and arestrungui series 
between the line cable and the support 
They are de 
signed to with 
stand 340 kV 
without break 
down when wet 
corresponding 
to the condition 
of ram All 
transformers 
operating at 133 
kv ai« ^ugned 
to work in tbe 
open their toad 
capacities being 
determined from 
a consideration 
of the inter 
change of loads 
between power 
stations and of 

ments at sub- 
stations 
Electnc Belts 
The electnc bell 
IS operated by an 
electro magnet 
which attracts 
piece of iron called the armature 
lel 1 at one end by a flat spring 
nd carrying at the other a wire 
o which a knob of metal is 
•ttached which when tlve armatute w 
ittractcd strikes the bell The enr 
«nt IS male through the magnet 
hroiigh the point of a screw which 
iresses on a contact on the armature 
icnce when the latter moves towards 


Electricity 
the magnet it breaks the circuit thus 
tedocing the attractive force of the 
magnet the armature then swings back 
and makes contact again the whole 
process repeating rapidlv BcHs are 
operated with lov tension current 
usually from dry batteries but aUo 
from bell tran former if altema 
ting-corrent supply IS aiailabtc The 
contact screw maj in time fill to make 
contact with the armature since here 
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a spark is formed which gradually 
bums the metal This should bo 
cleaned with Due emery paper 
Dectne Cablet, t<« ELacTsteaL 

TllANSMISStON OP PoWSR 
Elecbic Eel, an eel like fish not ro 
lated to tbe common eel and conger 
(gyp) but more akm to the catfish 
It IS found in the rivers and marshes of 
theN p-irtsofS America and may be 
8 ft long and nearly as thick as a 
'mans thigh The electri organ con 
sisting of a gelatinous substance dc 
nved from muscular tissue is s tuated 
I along the tad which forms four fifths 
I of the length of the fish Tho shock is 
! powerful enough to knock down a mule 
stepping into the water The organ 
however js mostl> u eil for killing 
emaller fishes on which the cel feeds 
Electric Fnniace, see Llsctro 
CliauiSTRV TeCIIVICAL. 

Electnc Oenerator see Dvkamo avd 
Ec^irzc JlIOtORS 
Electric Heating see Hrativg 
E t.»otwc 

Electricity Tt had long been known 
that two pieces of amber repelled one 
another after being robbed with silk 
and that glass similarly treated at 
ttauted clectniied amber Thu was 
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so 


riecWcn} TransntoloiJ CJ 

pM frnm llie (t' m r itir'K '.l-itmti Jo; t>i '■ to t «4 U'sr'sjw.'i o' fu' ! {' o’ii 
sill' t \tion'i wliitii to tli-imiO'- *<’ and tl<* 

cosrs.iwi ■• Ihi'i fTbl* -! tna^ r.wluj* ! f 1 fis'j-ij* Tilt? 

as '.tjiir.iti lint > tor u u ■.nl'-.l ’ti’ii’ ot 


•itiiu; 

.'ml 


tmr hta tnv jii‘. (ojin lUr j Mif 
■.tatiitii ill 'Ulv (.'Iimi- 

Inck .'■I'uii In tii • f ttiiirr r^ivt, 
.atixiliari cilfUiart I.i'il Itifn'tirt <o(i 
Imtiiti o( 'irtR! in tin tt.< it of .t 
lacalikiwn m tlu' Klttr .uimIi'is 
ciblis in nntwtts'. ir\ n< thtr* .m 
ahva)» till) altirinliM touli'. .inmnd 
tlic cibU Ihcsi ,v .trn"> ire Ki.'ii n 


as tin- mbal -o.fl tin 



rifiK in .111 
'..“terns anO 
HI nijibrn 
tr in.mi''.to'i 
t It o s .1 r e 
eombmed to 
form the nr t- 
vorl. SI .It m. 
In which it ", 
possible to 
.uppl> .am 
o n e coiisii- 
nit r ,i 1 o n R 
two or more 
.il Itrnali It 
routes Uius 
eiioiirinR ro- 
ll ibiUty of 
service. 

The con 
<blion-S for 
efficient, 
practicable, 
and tcono- 
inic<al tmns- 




mission are that it shall bo (a) produced 
on a large scale, (li) produced continii- 
ouslv, (c) transmitted at a high soltagt 
(rf) distributed at a loiv voltage, and the 
manner m nhicU they .irc mot may l>e 
illustrated by reference to the Gnd 
System which bos been developed in 
Great Britain under the gind.tncc of 
the Central Elcctncitv Board inauRu- 
rated m 1020 

A large central goncratmg station is 
situated at some convenient point 
The choice of site is determined by 
consideration ol the situation of the 
';rs, the cost of the transmission 
'Ution lines to the consumers. 


capacitt 1' 

dt t. 'till''"! fro"! til" jwti.re of the 
,'.iti. ipi'.esl lotd fieti'r in the okfriet 
..i.d the p'.isin'ili to other stat'-irs. 
At (he j'eji riltlllf slili't 
. uiTeot poi rr .s p'^eviincil Hv tiieibs 
of tra'isf.. liner the volt.sge i’< iteppM- 
up to 132 iKhl tolls {t32i.i!o-toUs(Lt7, 
..Oil p.l' rs to till otefiieiid, '* hi!lh“ 
(rii uoti ' lince. 'llie'e Inif* 
postr liirect to Mibstatiuj' Ttie 
pemnrv p’it]io>e ttf th" siib'tatiynt 
to liansform the fiowi-r from the high 
tnluge 'uppit to an iiiterroeilnte 
tolt.ige for locil tlHtrlhntion. The 
final tr.vntfomi.tttofi (o the low voltage 
siipph (2ii()-2.Vji Volts) is tweeted by 
tr iiisfiinni rs t.hich are sitintisl around 
cacii ■.ulHt.itifm m jKH ithma con* 
tini'.'nl for direct supfi!) to the con- 
sumers Bj the nctv'orl' sptem 
arrangements are made so Ihtt in the 
eient of breakdown of one Imt* of 
supply , power may lie sent along Other 
lines, and to permit the even dlstTihu- 
lion of load on all generating statioTS 
till j are alw) interconnected by direct 
.and ring mams The result is a net- 
work of lines interconnecting nl! sta- 
tions, siibstitions, and consumers 
traiisfomurs By this nu'.ins genera- 
ting st.-itioiis ni-iy Ik? made of large 
capacity, and the load on each station 
maj be kept f.iirly uniform, winch arc 
the two rcfiuisite conditions for eco- 
nomical production of power, 

The grid system conUiins 2000 m 
of 132 kV oyerhead lines The cable 
consists of a central core of 7 btraiids of 
galvanised steel wire of 0 It in dia- 
meter, surrounded by 30 strands of 
aluminium w ire of the same sire The 
steel core gives strength for the cable to 
support the enormous stress to w'hich 
it IS subjected svhen spanning betw een 
towers The aluminium improves the 
electncal property of the table, be- 
sides acting as ,v protection for the steel 
agamsl atmospheric conditions Illus- 
trations of a tj-pieal tow'cr arc given 
The towers are sp.iccd 000 ft apart 
normally, and art of such a lieight that 
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here »re no free electrons but In 
iqmds which conduct electricity the 
urrent is convened by a flow of| 
■barged chemical atoms or complexes 
if atoms in opposite directions the e! 
barged atoms or complexes being 
lermed ions They arc of two kinds 
me having an excess of electrons and 
the other a deficiency the current is. 
the sum of the electncity earned byi 
these two streams ' 

Electrostatics deals with the proper 
hes of stationary electncity it is 
convenient to speak of positive and 
negative electrification and generally 
to treat the subject as if there were two ' 
electric fluids of opposite ogn 
which m equal quantities neutralise 
one another The simplest lostrn 
Oieot for exhibiting the properties of I 
electrical charges is the gold leaf ' 
electroscope (Fig 1 } It consists of a 
metal plate suspended in a metal box 
ptovided with a transparent window i 
^ metal being insulated from the I 
box b> a piece of amber or sulphur 
a Itnp of gold leaf is attached at its. 
upper end to the metal tVhere the 
^tal passes through tlie sulphur it is 
reduced to » wire and may terminate 
m a kaab or plate oots de the box 
When the metal plate and leaf are 
electrified they repel one another since 
they both are charged with electncity 
of the same sign The leaf then takes 
up “position as shown ID the Figure 
10 which its w eight balances the electric 
tmuls on and if it is observed bv means 
”.v power microscope provided 
'«th a divided scale ui the eye piece 
wis very simple apparatus can be used . 
tor the measurement of electricity and 
1 ^ut scryed excellently to develop 
we iovestigation of radioactivity (? e ) 
tt can be charged by touching it with 
“Tiece of ebonite or amber wbKh has 
oeen rubbed with cloth or silk but it 
u gener^y electrified by induction 
Wa find that If an electrified body is 
“ought near to it the lea es diverge i 
, Jfo b^y 13 removed they collapse 
** touch the metaj' 
4v*°“ while the leav-es ace diverg^ 
“F collapse If -we then remove the ; 
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electnfied body and also our finger 
the leaves diverge again to exactly tbe 
same extent as before This effect is 
easily explained If the body that we 

brought near is positively charged it 
attracts some of the free electrons in 
the metal to the knob thus leaving the 
letves positively charged that is to 
say deficient m electrons hile the 
knob IS negatively charged H we 
touch the knob that IS to say put it m 
contact with the earth whi h is a 
I limitless reservoir o! electrons we 
'supply the deficiency m the leaves 
' without of course affecting those piled 
up m the knob \\ hen the finder and 
the body are removed the latter elec 
Irons spread over the \hole invulated 
body and It IS negati ely' charged 

Q Mctal (brass) 
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The electnc charge resid s on the 
surface of a conductor The most 
I staking demonstration of this is 
I Faraday s Cage Experiment He con 

Istructedacage large enough to enclose 

'bimself and his instruments wh ch 
could be electnfied even to the pom* 
cmitung a blase of sparks inside the 

cagethe most delicate instrumen t even 

connected to the cage exhibited 
pot the sbghtest disturbance 

These experiments led t^day w 
le most fundamental and frniUiJ ^ 
_ II physical conceptions that of 
I of force As in the case of gra 
' e cao go very far by simply assuming 
a^di tance « «e 'inow 
M law of force we can calculate 
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held to indicate that there were two 
kinds of eltclni ity — positive and 
negative llie first quantitative e\- 
pcritncnts, however, ,wero not per- 
formed until the time of Coulomb, who 
proved that two electrified bodies 
attract or repel one another, as the 
case may bo, according to a law of force 
similar to that diseovcrtd by Newton 
for giavitalion, namclj, in inverse pro- 
portion to the square of the distance 
between them, and directly as the 
product of the quantities of electricity 
with which they are charged 

Bodies can be classified roughly as 
conductors oi insulators of electricity' 
An electric charge communic.ated to 
any part of a body of the first kind 
immediately flows all over the body’, 
whereas with bodies of the second class 
no such flow takes place Ihcre is no 
perfect insulator of electricity in the 
absolute sense, but quart? and amber 
are perfect for most practical purposes 
No perfect conductors of elcctricitv are 
known to e\ist at ordinary tempera- 
tures, but nianv metals, when cooled to 
within a few degrees of the absolute 
rero, oppose no resistance to the flow 
of electricity {sec Suplrconductivitv ) 

Until quite recently attempU, to 
c-vplain electricity as a property' of 
mattci never censed, just as heat and 
sound arc properties of matter, being 
manifestations of its motion and 
inertia We now csplain matter as a 
property of electricity As slated in 
the article Atom, we know that matter 
consists of atoms which are built up 
of electric charges of two kinds, 
positive and negative Hie negative 
elementary charges, or electrons, can 
bo obtained in the free state, and an 
evanunalion of their properties shows 
that they behave like weightless par- 
ticles negativ'cly charged An clectn- 
tied body possesses an extra mass or 
inertia, and also an extra weight, due 
to Its charge 

Hie reason why there is such a thing 
as a Science of electricity is that 
electric conductors are so constituted 
that a small proportion of the negative 
electrons within them are freely mov- 


able , they bch.Tvc for most pinehca j 
purposes ns if they arc filled hkc.iga-*; 
into the spaces between the atoms el 
the inctnl If w e imagine a tube filled ■ 
with fdiot, rcjires'enting the atoms, we 
can produce a current of .sir tliroiigh m 
the air molecules representing tnc 
electrons This current will c'cpcn 
ence resistance, but tlie air pressure 
throughout the tube will nlwars 
cqunlise itself .ilmost mstantanc’OUsHi 
unless there is a constant flow' of gf** 
w hen the pressure will, of course, f"'!' 
coiitimiously in the direction of tl>c 
flow 

In the case of a gas, it is necessnrj' to 
provide .n tube to confine it Whoo 
we rcmcmlicr that the electrons in o 
metal have become detached (more of 
less) from the atoms, we sec that the) 
cannot easily escape, because, th' 
atom as a whole being made up oi 
equal quantities of positive and nego 
tivc charges, the atom wliicli an eleo* 
tron has left acquires a siinihis positi'O 
charge Wlien the metal is strongl) 
hoTted, the electrons actually cscapo , 
this IS the principle upon which tlie 
filament of a wireless valve works (iff 
Wiurerss) 

A body' IS electnfied positively oy 
removing electrons from it, and nega* 
tivoly by giv’ing it a surplus of electrons 
Generally speaking, close contact 
between tw o solid bodies w ill result m 
their being found to be electrified on 
separation In tlic case of insulating 
bodies, friction is necessary' and results 
in an uneven distribution of electrons, 
which, however, does not equalise 
itself when the bodies are soparatcti, 
as m the c.iso of metals, for m insuls' 
tors the electrons are bound to the 
atoms 

For practical purposes the ok' 
names of positive and negative elec 
tricity are most convenient, though a 
IS unfortunate that the wrong con 
vcntion was adopted to describe the 
flow of elcctiicity , we speak of fl*® 
current flowing in a metal as >* 
positive and not negative electricity 
w ere flowing In a hquid, as explained 
in the article Electro-chemistbiV 
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We must now consnier electricity contained in a spherical metal bo-c v,e 
from the point of view of quantity require to transfer this amount of 
We find that to bring a given insulated elwtncity from the boT to the sphere 
conductor to a certain difference of to raise its potential above that of the 
potential as agamst the earth or bo* by unit amount The sphere and 
another conductor surroutfdlng it we the bo^ together form what is called a 
require to give it a certain definite condenser A condenser thus con 
quantity of electricity sists of a pair of conductors not con 

In the electrostatic System of nccted electrically 

It is found that the capacity of a 
condenser depends not only upon its 
geometrical form but also upon the 
nature of the material through which 
the tines of force pass from one pole or 
plate to the other This material 
must be an insulator for we have seen 
that no electric force can e<u>t inside a 
conductor It is found that a con 
denser in which the plates are sepa 
rated by an insulator has a higher 
capacity than the same condenser 
when the plates have no matter what 
ever between them that is are in a 
perfect vecuum The figure by which 
the capacity of a vacuum condenser 
roust be multiplied when the vacuum 
IS replaced by an insulator >s called the 
tpe^e Indnctive capacity or more 
commonly the dielectnc constant 
of the insulator and is a character 
istic number for (he substance The 
dielectric constant of gases is slightly 
greater than I in hydrocarbons 
rubber and sulphur it ranges from 
Sto4 in mm>rals such as quartz and 
mica from 4 to 8 in glass from c 
8 to 10 while some organic liquids 
have much higher values sucli as 
aleobol S5 mtrobenzene 36 Pure 
water has the highest known constant, 
namely 81 but is fax from being a 
good insulator 

Condensers axe now very well known 
tn i- to most people owing to their appUca 

measurement we define unit quantity tloo in wireless liolh air con* 
of electricity as that which situatedoo deasers usually variable and con 
a small sphere distant 1 centimetre deasers having a sohd dielectnc 
from another similar and rimilarly (generallyparadiBedpaperormicajare 
charged sphere, attracts it With a force used a further arcouut of these will 
of 1 dyne (us Mbcuakics) be found in the article ikeless 

^Se define the capacity of a con Until quite recently espenmenting 
ductor by the quantity of risctririty wito static electncjty was by ireaBs of 
necessary to raise Its potential ^ omt el^tncal machines sneh as the 
aiQoant. If we have a smsU sphere V^lmiherst. These depend for their 




approMmatcly how the planets will 
move round the sun, or, m the case of 
clcctricitj', how the electrons will act 
upon one another But if we direct 
our attention to the empty space 
around an clectnfied bod>, we foci 



I tc e 


instinctively that it must somehow' be 
modified by the presence of the body 
Wo know that if we bring into it a 
charged body, it w ill bo acted upon by 
a force, and I'araday conceived the idea i 
of regarding this space as in a state of 
strain, a “ field of force," mapped out, 
as it were, by "lines of force,” the 
direction of which at any point is that | 
of the force on a small charged body 
placed at that point If such a charged 
body were free to move, it would travel 
along the line of force passing through 
it. Let ns now suppose that we have 
two equal and opposite charged bodies 
far away from any other bodies 
These will produce around themselves 
a field of force which can bo repre- 
sented, as in I'lg 2, by cuned lines 
A small negatively charged body 
brought anywhere into this field wall 
tr,ivel along the line on which it finds 
Itself, towards the positively charged 
body 

The two charged bodies attract one 
another Faraday imagined a line of 
force as a hne of tension m the space 
hclwccn the bodies , almost like a 
piece of stretched rubber Such a 
Imc always starts from a positive 
cliarge and ends on a negative charge 
fthis statement being, as regards 
direction, a mere convention) In 
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order to make our picture correct, wc 
must also assume that lines of force 
repel one another, causing them to' 
assume the curves shown in the 
diagram If we draw our picture on 
some plan such as to allow one hne 
for one unit of charge on tlic body, the 
" flux density,” that is to say, the 
number of lines passing through unit 
area at any point, will tell us tlio 
strength of the electric foice at that 
point 

Wo speak of the difference of clcclno 
force between the two bodies as a 
diflercnco of potential , again, con- 
ventionally, wc talk of the positive 
end of a line of force as being at a, 
higher potential than tlio negative end , 
I he potential falls continuously along 
the line of force, and we can draw' the 
dotted lines of Fig 3 through points 
of equal potential on the lines of force. 
Ihcso are called " cqiupotcntial lines ' 

Electric repulsion is now seen to bo 
duo to the repulsion of the lines of 
force, and the tension between Uieif 
ends In Fig 3 we have two bodies 
with equal charges of the same sigh, 
with their lines of force, which end, 
say’, on the walls of the room 
sec that the lines of the two bodies arc 
repelling one another, and also that 
their tension is, on the whole, directed 
so as to separate the bodies In Fig; 

4 wo have a diagram of the gold-leaf 



electroscope in which it is seen that 
the lines o£ force, starting from the Icisf. 
end on the case, and puU the leaf away 
from the metal plate . 
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^\e must row consider elecitKityj 
rorti the point of «cw of quantity | 
S e find that to bnng a given insulatM 
onductor to a certain difference of 
wtential as against the earth or 
mother conductor surroudding it wo 
-eqiure to gis o it a certain definite 
quantity of electricity 
la the electrostatic sjitem of 



measurement we define onit quantity 
of electricity as that which situated on 
a small sphere distant 1 ceotunetre, 
from another siaiiUr and similarly 
charged sphere attracts It with a lorn 
ol 1 dyne (s«s MBCiuMcsl 

Wo define the capacity of 

ductor hy the quantity of electnclty 
necessary to raise its potential by «»«•, 
* - '• ' — ^ small spbens' 
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contained in a spherical metal box we 
require to transfer this amount of 
electridty from the box to tbe sphere 
to raiM Its potential abose that of tbe 
box by unit amount The sphere and 
the box together form what Is called a 
condenser A condenser thus con 
ststs of a pair of conductors oot con 
nected electrically 
it IS found that the capacity of a 
condenser depends not only upon its 
'geometrical form but also upon the 
nature of tbe material through which 
the lines of force pass from one pole or 
plate to the other This matenal 
must be an insulator for we have seen 
that no electric force can exist inside a 
conductor It is found that a con 
denser in which the plates are sepa 
rated by an insuUter has n higher 
capacity than tbe same condenser 
wbea tbe plates have oo matter what 
ever between them that is lire in a 
p^ect vacuum Tbe figure by which 
tbe capacity of a vacuum condenser 
must M multiplied when the vacuum 
replaced by an insulator is called tbe 
tpMifie inductive capacity or more 
comcnoDly tbe dielectric constant 
of the insulator and is a character 
istw number for the substance Thu 
dielectric constant of gases u slightly 
I greater than 1 In hydrocarbons 
rubber and sulphur it ranges from 

8 to 4 >0 minerals such as quartz and 

mica from 4 to 8 in glass from e 
6 to 10 while some organic liquids 
M 

sKonoi 25 nitrobeosene SQ Pur<« 
water has tba highest kno vn constant 
'namely 81 but is far from beinc a 
good insulator " “ 

Condensers are now 
I most people o« 
tioit ia wireless 
densers nsually 
denser! having a 




used a further 
be found in 
Until quite 
Tilth sUUc electr 
^tncal 
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action upon a mechanical arrangement 
for charging by induction, as already 
clescnbed, the charges being multiplied 
until a very high potential is obtained 
Ihe working of the machine requires 
that it should be given a small initial 
charge, effected usually by bringing 
near it an ebonite rod electrified by 
friction , and also that its insulation 
should be verj' good Many solids, 
such as glass, which are excellent 
insulators, are liable to attract moisture 
to their surface, and so largely lose 
their good qualities , hence an 
electrical macluno operates best in 
dry air 

The voltages concerned are very 
high indeed . that required to produce 
in air a spark only ^ in long is nearly 
20,000 volts The reason wdiy such 
expenments are harmless is that the 
sources of electric potential employed 
can deliver only a very small quantity 
If wo charge up a small condenser to 
20,000 volts, we can discharge it 
through our bodies with a visible spark 
without more than a slight shock A 
large condenser at the same potential 
but dehvenng much more electricity 
wall produce a very severe and un- 
pleasEnt shock j while if contact be 
made through the body with electricity 
supply mams at this voltage, or even 
one twenty times less, the result will 
almost certainly be fatal 

After “ static " or stationary elcc- 
tncity had been studied for a century 
or so, an entirely now direction was 
given to the matter by Volta’s dis- 
covery, m 1799, that a steady currett 
of electricity can bo produced He 
found that when a plate of copper and 
a plate of zinc are dipped into a vessel 
containing sulphunc acid, and con- 
nected by a wire outside the cell a 
steady flow of eleotncity takes place 
ttaough the wire from the copper to 
copper plate remains 
positively charged as compared with 
the zme plate, even though they arc 
connected by tlie metal wire, and tlus 

mona Heat is generated in it. jf it 
IS thin enough, toe heat may cause it 


to glow and even to melt The heal 
observed is generated by the frictioi 
between tlus stream of electrons ano 
the metallic atoms, exactly as heat 
may be generated by forcing w'atci 
under high pressure through a nmnhei 
of fine orifices This discovery form’ 
the basis of the clcctnc battery con 
ceming which further information ml 
be found in tlie article of that name, 
and under ELECXRO-cnEMisiRy 

\Vc have spoken of the heatinf 
effect of the current Another re- 
markable property is that it sets up i 
magnetic field around itself We shal 
have to deal with this in much greater 
detail, but wo may say tbatan ordinar) 
compass needle set pointing N. and S 
IS deflected from this position whcir 
a Wire carrying a current m a N 
S direction is brought near to it 
This early enabled electric currents tc 
bo measured 

A further effect of the current is ih 
power of producing chemical decom- 
position Thus, if the current n 
passed between two platinum wire' 
dipping into water, the water n 
decomposed into its elements, hydro 
gen and oxygen 

By utilising these effects we are ahli 
to prove the following fundamenta 
law, known by the name of Ohm, wl't 
discovered it m the year 1827 Ohni’i 
Taw states that the current produced 
in a conductor by a difference o 
electrical potential betw cen its ends i‘ 
proportional to this potential dividcc 
by a constant peculiar to the conductor 
and called its resistance Thus, if wf 
double the voltage, w o double th< 
current Furthermore, any given con 
ducting material possesses what i- 
known as " specific resistance," de 
fined as the resistance befaveen oppo 
site sides of a 1-centimetro cube of tin 
material Other things being equal 
halving the cross-sectional area of t 
conductor and doubling its length botl 
lead to doubling the resistance 

analogy with water power wif 
enable us to understand a slightly more 
difficult matter Suppose we fill *' 
tank at the top of a house with water 
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tnd this water flows back to tbe Something mast be said concerning 
^oand through a pipe The work tbe manner in ^ hich etectneal quanti 
done in filling the tank with water is ties are measured a matter somewhat 
proportional to the quantity of water confusing even to experts All 
earned upstairs and to the height of physical units are based upon what is 
the tank ttlien tbe water is allowed known as the C C S srstem msoUing 
to flow through a turbme at the the three fundamental but arbitrary 
bottom It can be made to give back units the centimetre gramme and 
nearly all the mechanicU work ex second as defined by international 
pended in carrying it op and this agreement upon standards kept in 
work IS represented by the height that Ians \Vhenescr it i necessary to 
IS to say the pressure of the water measure anything the ph}Sicist pro- 
multiplied by Its weight A par cceds to denne a unit invol mg the^ 
ticular current of water at a given fundamental units using some pro- 
pressure will produce a certain output perty of the thing to be measured 
by tbe turbine usually measured m thus electncity might be measured in 
horse power If we double the pres many ways but it has agreed to 
sure we shall double the current and use two separate systems one the 
double the horse-power If we have electrostatic system the other the 
a larger turbine or open the tap wider electro-magnetic The first starts by 
we may get double the borie power by defining unit quantity of electricity aa 
doubling the current of water Thus we have defined it above Tbe 
tbe horse power or rate of doing work eicctro-nagnetic system starts by 
IS proportional to the pressure multi defining unit magnetic poles lo this 
pbed by the current The same is true way two sets of units are obtained 
in the ease of electncity Now when which have diflerent d mens ons 
as eleetnc current geaerutes beat in a that is to say each of them eantaine 
wire we know from the taw of con three fundamental units length mass 
servation of energy that this heat and tine m a diCerent way The 
represents some other kind of energy ratio of the electrostatic to the electro 
which IS being transformed la this magnetic nnit is as regards dimensions 
case It Is elevincal energy or power ol a velocity that Is to say length divided 
doing work the rate at whivh a cur by time and when these units are 
rent generates heat in a wire » there- determine 1 according to definiUoa and 
for« proportional not to the current actually compared it is found that 
but to the product of the voluge this ratio is about 300 mdlion metres 
between the ends of the wire and the per second mother words the velocity 
current tnd since by Ohms l^w ol light It was this fact that first cor 
the current IS again proportional to (he robtwated tlaxwcUs electro-magnetic 
voltage divided by the resistance tbe theory ol I ght which will be found 
rate at which heat is generated b dMussed in the article Clbcti o 
proportional to the siiuare ol the Macvailc ItaniaTiO'i 
current multipUed by the resistance I or pract cal purposes In technical 
This accounts lor the lact that an work, the el-etro-magneue system is 
ordinary electric Limp will not stand used in the form settled by inter 
much escc s ol voltage over that lor natiioal agreement, the unit chosen 
which it IS rated being ol « more practical sire in 

AntAhct tnethod of prodeuDg a rauUiples of >0 of the absolute units 
ctmtinuoas current is by utilising tbe They bave been named after eminent 

E henomenon of Iktrmo-tUitntityiffii sci ntsts. The ampere unit of cur 
ut the g neration of eicctn itjr on rent is -f th of the abwdjte or Ct S 
an industrial scale is now cSccted noit the coulomb is the tame tha 
almost excl isively by elecUo-magnetic v<dt ii IDO siilbon times the CUb unit 
induction (f c ) tha farad the unit of capoeitv is 
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sth of the CGS unit ; 


see Lighting, 


see Electric 


TTirW.nn!in!th of the pS unit ; and is j 
tho henry, the unit of inductance, | 
1000 million times CGS The pre- 
fixes miUi- and micro- arc used to 
indicate ro’inr and TirsJwir of the 
above units (e g microvolt, milli- 
ampere), and the prefix kilo is used to 
indicate 1,000 tunes, e ^ kilovolt 
The further properties of electricity 
and electric currents are dealt with in 
the article ELECTRO-MAG^ETlS^. 

Bibliography J H Poyntinp and 
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Elcotnc Motor, see Dv.vamos and 
Electric Motors 
Eleotno Railways, 

Traction 

Eleotno Traehon dales from the year 
1879, when Messrs Siemens A Halske 
CNhibited a small electric railway at the 
Berlin ENhibition This was con' 
structod on tho third-rail system, such 
as IS used to-day on some suburban 
electrified railways and on tho London 
tubes In this system the current is 
conveyed to the motors by moans of a 
" live " rail, supported on insulators 
between the running rails, which latter 
servo as return conductors Contact 
watb the third rail is by means of 
sliding shoe on the tram Since iron 
IS a bad conductor of electncity, the 
current is conveyed to the third rail, 
and returned from the running rail, by 
means of " feeders," copper cables 
connected to them at intervals, and to 
the dynamos at the generating station 
The disadvantage of the third rail 
IS that, if any but a very low voltage 
be used, there is danger of fatal shock 
to persons touching it It is therefore 
unsuitable for use in streets, and this 
led to tho development of the overhead 
or trolley system In this, tho current is 
conveyed by a bare phosphor-bronze 
wire suspended abose the track, con 
tact being made with it either by a 
sliding bow, suitable for fast traffic, or, 
more commonly, by a " trolley pole, 
a long, ■‘flexible arm having a smaU 
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grooved wheel at the end which runs os 
the overhead wire. , 

In largo networks, the 
conveyed to various parts of the 
at n hieh vnltaec. for the saKc 0 

(gv),aad 

this IS now invanabiy 3-phasc 
ting current For many 

are great advantages atoclnng^ to 


use of direct current to 
motors on the train ; but alterna g 
current can bo rectified into 


direct 

current only by means requiring 
attention, wherc.as high-voltagc sw 
nating current can bo transforin 
down to one of low voltage o) > 
static " transformer tequin g 

no attention When direct , , 

used, transformation is either by mo 
generators (see BvnaMos and 
or by rectifiers (q v ) One of the late 
developments is to employ rectificrso 
the locomotives tliemselvcs, since tti» 
<nre much lighter in weight than moto 
generators of the same output. 


In city tramways, the 


invariably fixed to tho car axle, 
dnver being stationed at the front o 
the car On the Continent, 
without motors arc employed tc 
mere, "ISO the capacity of the v\agon R* , 
required, but in England the ptocb® 

13 to build larger single cars 
suburban and mam-lmc railways, two 
systems are in vogue, in one of 
a separate locomotive is employe® 
drawing ordinary carriages, whilst m 
the other the motors are distributed 
along the tram, being controlled fr®® ^ 
cabin in front of the first coach TnC 
great advantage of electric traobon 
lies m the rapid acceleration possible, 
thus effecting a great saving of 
when frequent stops are made Tne 
acceleration which can bo given to a 
vehicle running on rails by dnvmg the 
wheels depends upon the friction 
between the wheels and the rail, ana 
this in turn depends upon the axle 

load With a large number of separate 

motors, the power is applied at a great 
many points, and a rapid acceleration 
can be obtained without slipping of tho 
wheels When the locomotive system 
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js emplojed the weight of the pas don'll of the supply either owing to 
scngers and passenger cars is not avad accident (» hich becomes less and less 
able to help adhesion of the wheels to Lkely) or to cml or military 
the rails and hence slipping is liable to distorbance 

occur Great efforts have been made to 

Another advantage of electric trac operate electric vehicles economically 
tion 13 that It does not pollute the air means of storage battenes but 
and hence renders underground subur alter a short period of vogue enjoyed 
ban traffic more agreeable beither by small electric runabouts in large 
of the advantages we have mentioned cities no further success has been 
IS applicable to long distance traffic obtained The chief reason is the 
for which electricity presents both great weight of tlio battery and its 
advantag s and disadvantages The short life Also the internal<orabus 
advantages he chielly in a lessening of tmn engine in spite of its inherent 
the operating costs on the trains tfem disadvantages has received so much 
selves (no fireman being required) and attention from inventors and designers 
m the reduced operating costs in asalmost to overcome its chief defects 
maintenance and service at termini and to give it a commanding position 
Also the reduction of the smoke m this field Many petrol electric 
nuisance in cities is to be remembered velu le* of extreme ingenuity have 
though there are several systenns of been succes fully ran the principle of 
traction employing both coal and oil these being the generation on the 
to generate steam wh eh also elunioate vehicle of electric current by means of 
smoke Tbs disadvantages of long a petrol motor and dynamo and the 
distance electrification ate numerous dn e of the vehicle being effected by 
Cleetncity cannot conveniently bo electric motors This enables the 
stored and hence the generating petrrd motor to run at fairly constant 
station must be adequate to cope with speed and the hole operafioa of the 
the maximun load thrown upon it vehicle is smoother but the extra 
tVhen an electrified system is carrying cost and weight has led to their 
slargenumber of trainssimultaneously abaodonmeot Die el electric loco 
overmostofthetwenty four hours tbe motives have been built and run 
load on thi. generating station IS fairly successfully on railways but it is 
constant in a long-distance railway doubtfnl whether for long-dittance 
With fewer trains this is not the case traffic the direct drive of Diesel 
Also eWtnc transmission of power motor is not preferable 
although efficient cannot be accom lo a few places electnc railways in 
plished without loss both actual loss which tbe ears run suspended from an 
of power and loss through the interest overhead tail or cable have been used 
upon the heavy capital involved m for passenger traffic and they are 
laying the clectnc mams and con much used for the conveyance of 
ductors These d sadvastages can m nerals and other goods {see Hope 
be mitigated when the country is wavs) The famous Bremen Clber 
covered with an clectnc grid ' or fetd line is built so that the cars are 
network of transmission bnes fed with suspended from a single rad which 
currentatvariouspointswhcregenera- foUow-s the centre of a mer and is 
tionischeap and the railway system is supported atintcrvals by steel supports 
connected to this gnd at intervals from either bank. 

Therailway load then will be generally Eloctnficatioii. The invention of 
a small fraction of the total load and the electnc motor by an American 
Its fluctuations will not senously affect scieatist Henry in 1S3 following on 
t).e cost of supply the pioneer work of Taraday made 

A luilher disadvantage remains available a new source of industrial 
namely the nsk attaching to break power as an alternative to steam and 
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later, to internal combustion It was are able to generate electricity ^ ' 
50 years, however, before the inven- means, and so make themselves mo 
tion was sufficiently perfected to be put or less independent of coal ^ i 

Sweden, Italy, Switzerland, France, 
and Germany were able to proceed 
rapidly on these lines, and m m 
..ou. United States large stretches of ran- 
avay have been electnfied In 1" •' 
there w ere c 0500 m of electrified route 
to practical use Electric trams were in the world, or rather under 1 percent 

introduced at the Pans Exhibition of of the total railway mileage 
1881, and in the following year were Meanw'hile, the introduction or 
experimentally used in Leytonstone electnc lighting (1880), of the tele 
The work of Siemens rapidly increased graph (1878), and of the first expcH", 
the efficiency of electnc traction, and ments m applying electric pow'er to 
in 1890 the City and South London industry, encouraged systematic 
Railway, which used electric loco- generation . ' 

motives exclusively, was opened The In 1906 generating plants m ^ , 
wholeof the Underground Railways of United Kingdom had a capacity of^ 
London were adapted to this form of million kilowatts, and sold over fiW 
power, and many suburban lines million units of electricity tn 
followed suit In 1932 there were 660 1920, 47C generating stations had » 
m of electrified route in Great Britain, 
of which nearly half were operated by 
the Southern Railway 

In England, 90 per cent of the 
electricity used is generated by steam 
turbo-alternators from coal, but other 
countries with abundant water-power 



capacity of 41 million kilowatts and a 
sale of 5724 million units at e 2<f atiuit 
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Electw^liemistry 
In 19 0 the Central Electricity 
Board was lastituted by Act of Parlia 
ment with power to plan and operate 
a national grid system of high 
tension electric trtnstnission lines 
Nine scheraea covenn g various parts of 
England and Scotland were prepared 
and up to 1933 the Board hvl bor 
rowed /44 Bullions for their reali-ation 
A tremendous increase in indostriat 
electrification has follow^ the «• 
auguration of this policy and the out 
put has risen from 7000 mUlioa onitv 
lit 19 6 to U 500 miUion units 10 1931 
Even so the United Kingdom at pre 
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Sent generates only dj per cent ©f the 
world-output of electncity stnndoig 
third after the United States (43 pet 
Cent ) and Certnany (U( per cent ) 1 

BUctro^lutnlitrT ice funds 
mcotal discovery ih electro-cbeniistiy 
wasmaUebvGaUaniin 1 71 whenb 
found that frogs legs severed from the 
animal contracted when touched at 
ditiercnt points by two p cces of difler 
ent metals which also touched one 
anothe; In l7QQ\olta announced hts 
con.truction asaresuUoffclIowingup 
Ga! anis work of the first electric 
battery It \ as soon re ognised thst 
th electric battery repre ents tae 
conversion of chemical energy fnto 


£lectro*cbeiai5try 
electrical energy and the converse 
process namely llie convcrsic n of 
elcctncal energy into chemical energy 
was observed atmo t immediately 
Ihus if n current of electricity is 
passed through water between pHli 
nnni electrodes oxygen is given ofl at 
one pole and hydrogen at the other 
The oxygen and hydrogen thus 
separated can be caused to reunite 
with the emission of heat and torifia 
tion of water the heat tlius emitted 
represents the energy of chemical 
separation of the hydrogen and oxygen 
and this again wa obviously derived 
from the electric current which 
separated them 

According to Faraday’s Law a ecr 
tain quantity of electric ty always 
liberates a definite quantity of anv 
chemical substance from a liquid and 
the quantities of different substances 
liberated ore m proportion to their 
chemical equivalent (t * atomicweight 
divided by valency see Cxcui tr\) 
This indicates that a gi cs i eight of 
given material is always associated 
with the saroa quantity of electncity 
and we are ted to the idea that the 
material exi ts in the liquid not as 

K rt of a neutral atom or molecule 
t in the form of a charged ion 
It should be added that we now know 
the total number of atoms which go to 
make up a gratnms of hydrogen and 
also the quantity of electricity neces 
sary to liberate it (its electro 
chemical equivalent ) If we divide 
the second by the first we find that 
the resultant atomic charge of elec 
' tncity IS exactly the charge of the 
electron 

Though far from being an in. ulator 
pure water ts a poor conductor of 
Icotncity but when acids alkalis or 
salts are d solved m it the »oloticm 
conducts the ennf nt very much better 
The explanation of th s fact ard many 
others IS given by electrolytic dis 
somation. ' Accordin,, to this hvpo 
thesi the purest water is dissociated 
to a very sbght extent into the tons 
Qljaad^ these are charged electric 
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bons ^\e find that many salts are qnantrty of electneit> passes across 
largely dissociated in ordman)> from the electrode to the solution or 
dilute solution but that only in ex vtee versa Imagine a cell made up as 
treme dilution is dissociation nearly in the Fig m which me have a \essel 
cotnpl to in decinormal »o)u divided into two parts by a porous 
tion («e AvALVncAL CiiEMisiBV) the partition on the one ide we ha\ a 
mineral acids are nearly 03 pet cent, solotion of copper sulphate and on the 
dissociated the caustic allcalis t H other side of line sulphate If we pass 
per cent alkali salts of mineral acids a coirent through this cell from th‘“ 
about the same while the salts of copper to the line or nreirrsa the 
metals such as copper and line are less eflect is that at one electrode copper 
than half dissociated goes into solution or is deposited and 

Pure water Is dissociated to a very at the other line i deposited or goes 
slight but measurable degree the con into solution as the ca.se mat be The 
centration of the ions being c ver^m resolt is that we exchange metallic 
Boimal Fused salts appear to be cimper (or metallic t nc or ti« irrsa 
highly ionised though this ran only Whereas zinc dissolirs \erv rcadilj in 
^ interred from then cxciUent con acids with evolution of heat and 
ductivitj no method of measunng the copper does not dissolve in them at all 
degree of ionisation being known it is obvions that when we pass the 
\Ve now have to consider what hap current in such a direction as to send 
pecs at an electrode The simplest copper into solution and take zme out 
case Is where we have an electicde we shall have to do electrical work 
made of the same metal as that present wlule in the other direction the cel) 
>s ions in tolatioa. The passage of will tend to help the current Hus is 
coneot in one sense resulb in metal in (ict the weU Isiown paniell cell 
S^ingjntosolution forming ions while It can serve as an accumulator alto 
passage of enrrent m the other sense thon^h (or reasons wlueh we cannot 
resulb m meUi being deposited A here discuss it is in practice unsuitable 
»cmto potential difiereaee exists (or this purpose 
between the metal and the solution Animportantcoacepliooisthatofa 
compared by Kenst to that existing revemWe electrode In general 
at the surface of a luimd evaporating terms this is an electrode at which the 
or of a solid dissolving in a liquid He enmnt can pass either way (lu a 
supposed that the metal has a fen limited degree) without upsetting the 
dency to form Ions that is for its condition upon which the electrode 
atoms to pass into the liquid deficient potential depends The s mplcst case 
fa one or more electron in other is that of a metal in contact with the 
]^rds as positively charged tons solution of one of its salts and with 
Thu cannot go far under normal con crystals of the same salt the solution 
because the electrons Ult therefore being saturated If the 
t«hmd In the metal tend to attract current passes so as to deposit metal 
the lom back again. >\e have to the crystals supply the amount with 
Ir^inc a state oi aflaira consi ting in drawn from solution, and conversely 
the same kind of kinetic balance {tf* if the carrent is pass^ so as to cause 
Kivanc Thsoxy of SIattxx) which met^ to dissolve salt crystallises out. 
ex^ts m the case of vapour pressure It is unfortunate that in d cuvnng 
Bad solubility this subject two terminologies are 

Looked at Ircmi the electrical point n»ed hi we have explained the 
of view tha potential d Hereiice hemst potential results from a batince 
known as the hernst electrode of forces the metal stxmiig to form 
potential (which ma> be in either Jons and the ferns stnvvcg to depns t 
direction) represeota electneal energy themselves on the metal The result 
gained or lost every time a certam n that the metal may somctimT* bo 
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ally, the hydrogen with a single negatively chafed . 
positive charge, the hydroxyl with a opposite direction instance 

single negative charge All acids, the ions are disc m g chloride 

alkalis, and salts are dissociated to a if the dissolved sa liberated oi* 

greater or lesser extent when dissolved (CuCl-s), we have ^ P,P , , ms os 

(and also when fused) in a similar the negative pole a , j^mounts 

thus common salt is d.s- the positive, in t am^ 


(and 
manner 


salt IS tiis- tnc pusiuvu, ... ^ r'l bv the : 
sociated into sodium ions and chlorine Some _peopIe are puzz^^^^ y 


ions, copper sulphate (CUSO4) into that the 10^ are 11 e a anode 

j, - ' ally equivalent numbers at me ^ 

Conner ions find 10ns. and so on niove to> 


copper 10ns and gQ^ ions, and so on 

Imagine a glass trough filled with a 
salt solution and hanng at each end an 
electrode This is connected to a 


Conventional direction 
of current 


Anode 



and cathode, and yet , -.{es 

these ttvo poles at 
What happens is that d 5 
salt concentrates around that ei ci 
towards which the correspon^ng 

ibn fnstcr Tlic vclocity oi ls 


easih 


O Positive ion Cation 
© MeqatiVB ion Anion 


ions under a given 
be determined, but in gn 

arc called “ transport , r j 

more useful Those are stated 
given salt dissolved in w^er to | , 

strength The transport n^^ii 
defined as the ratio of the 
of 1 ion transferred to 
ing electrode, to the total 
of ions transferred m both jg 

The sum of the transport 
the 2 ions of any salt is equal t 
Ions migrate with extreme slown» 
us, in an ordinary '-^PP®^ c 


Diagram showing the Effect of a Current passing thus, in an ordinary 

through a Salt Solution. y,py ^re moving at a 

source of current through an ammeter the order of tJtj- millimetre P®*' ® 
which indicates the current passing It will be understood tliar 


wnicn indicates tiie current passing at wm oe uiiuu.oevivv. pji 

Wo know that the amount of electricity ductivity of absolution ^ai 


passing through each part of the circuit Measuring Instruments) p^p, 
13 the same, and we also know that this with the number of loim P— pv 
current in tlie metal is the motion of and the speed at which y 

the fundamental negative atoms of Taking the latter question ' 
clcctncity or electrons (see Elec- resist^cc to the motion of ^an^^^ ^ 
TRiciTY) In the glass trough, how ever, that due tc " 
this IS no longer tile case The current ViscosiTT) 
here is carried by teeo streams of ions same lav. 


resistance to tne inonei.. — - ,5 

that due to the viscosity of w^**^ it 
It IS governed by ^ 


' Stokes's Eaw W ^ 


Tnoeing in opposite directions Tliese which determined the rate at ' 
two streams do not mote at the same fine dust particles fall in air or t 


rate, becau ,0 the resistance oflered by under their own w eight Hence, S 
the liquid to the motion of, eg, a the viscosity of water dccrc.^ 
chlorine ion w ill not be the same a.s that rapidly as the temperature tisW^^ 
offered to the motion of a sodium ion, ‘ ■ ... . . ...-r 


I conductivity of salt solutions 
the driving force in the two cases being very rapidly as the temperature ris 


equal and opposite The total curremt laking care to aso.d this sourec^ 


IS fpvcn by the sum of the two streams, error, we can then investigate 
the sfxcatn of poiitivcly charged ions, extcntto\.hichan> given salt dis-so* 


catiou-s " as they are called, being [in water is broken up into 


equivalent to an equal stream of 'measuring the conductivsty of so 
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nectnxhemistry 
wpidly enough tc compensate fori 
nianges in concentration though such I 
electrodes are usually called non ' 
polanaahle A non reversible elec 
tmde on the other hand suA as a 
«rboa electrode at which h^•drc^en is 
wing evolved has certain special 
chaxactenstjes Thus n pair of carbon 
electrodes in saj hjTlrocWonc acid 
are both polansable when a current 
P^ed between them On one s 
get gaseous hydrogen on the other 
gaseous chlorine carbon does 
pass into solution as ions The com 
opposes a ver\ considerate 
electro-motive force to the pa. sage of 
current we find infect that we ca. 
get hardly any current at all to pasa 
unless we apply nearly 1 J s-olts and if 
we suddenly breah this current and 
measure the s-oltage between the 

carbons we find that it IS c 1 \-olt 

A case of this kind represents the 
wmbmed effect of two sepatate pheno- 
mena In the first place an ua 
Attackable electrode such as carbon 
M platinum acquires the Vemst 
pot nbal proper to the tubstance 
1 berated thereat ^\■hen it actually 
owoleea the substance as platinum 
dmolvxs oxygen and hydrogen we can 
Nernst potential of such a 
*J|®fonce which cannot be obtained in 
the lorta of a solid or liquid conductinc i 
electrode If we avoid taking exces ' 
*>' e current in the course of our tneas 
urementsof say a polarised pfetmum , 
electrode or keep it well supplied with! 
^eous hydrogen we get a means of ‘ 
measuring the coneentratioo of hydro- 
«n ions m a solution which is of the 
pmetieal Importance On the 
other hand if the substance the loni ‘ 
Which IS discharged at the electrode 
^ublc in water as in chlonne for! 

SSSi 

^\Tifn we itie-LSure these electrode! 
I^Mntials and check them with other! 
meMuremects of ion concentrat on 
and electnale potential we find that 
v„, ™ltage required to generate 
oydrog n gas cm an electrode is greater 
man the hydrogen electrode potential 


Electnxhemutry 
The excess i called the oxer voltage 
the theoretical explanation of its pro- 
daction is exceedingly doubtful exen 
at the present time but it is of great 
practical importance The electrolysis 
of dilute alkali or acid for instance 
ith production of hydrogen and 
oxygen gases is a technical process of 
the greatest importance {see Alkali) 
We haxe now to consider the feet 
that in electrolysis we xery frequentli 
have taking place what are called 
electrode r actions Por instance if 
electrolyse a solution of sodium 
sulphate we find that the products arc 
chiefly hydrogen and oxygen though a 
little orone hyxlrogen peroxide and 
peisulphunc acid may be formed 
The ions in solution are And ^ 
The ha ions on bemg discharged be- 
come ord aajy metallic sodium which 
IS not stable la contact with water but 
forms sodium hydrate and hydrogen 
The liquid aroond the cathode there 
fore becomes alkaline The ions 
when discharged represent no Imown 
stable chemical subtaoce and nay be 
supposed to break up into ox)gCB 
which appears and sulphur tnoxide 
which lastantly combines with water 
to form sulphunc acid At the elec 
trodes m this case we have nascent 
hyxlrogen and oxygen a state m which 
both gases possess abnormal ch mical 
actixnt) and if substances which can 
be ox dised Or reduced are prraent in 
solution such oxidisation or redaction 
wall most likelv take place The in 
dustrial applications of electroIyXii, 
ox datum and redact on are mainly 
confined to organic bodio and in 
creasing use is bciag made of such 
reactions as the reduction of nitn>- 
benxene to aailme Furtlier infor 
oiatHHl wdl be found in the article 
ELECTRO-CHBMlSTRy TeC IMCAU 
The loruc hypothesis or what is 
B neiallv called the dissociation theory 
has been of the greatest assistance net 
emly la eiectro-checiistry but a.so In 
parcebem strv where many otherwise 
mexplicafale phenomena, especially 
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electrically positive towards the solu- this junction the 

tion. as IS tlie case with metals such as «'otiyc force prop 


Eleclro'Ciis®'®” 

clccW- ' 


is an 


fCtSf* 


Slh ”rSd,rrobi.»=i '» ‘ts ,rh,c,; 

in rtfVif»r T)OaltlVC _ At 


2 WUn IllUUlia ttUUW <« * r. ui*' 

? »*. .1 


as3.» 


sad 


metallic state 
the metal is 


while in other eases is positive js an d'* 

■gat.ve towards the here ng ^ j,,lp the 


cScctri 


cut 


the mciai is negative ' 7 to ncip 

solution, as is the case with the^ba^ %^rsec ?harbU clccuoa^^^^^ 


metals zinc, alunitnnim, etc 
case, reducing the ions in 


solution lielping the copper, 

negative tn 7inc and the stto Z i^r'c.c ol 


wcal« 


■ the 


tends to make tlic metal more negative m zinc anti inc st motive force 
or less positive, and Uie opposite higher the clcctro-mous 
effect IS produced by increasing the lon^ eel! 


of the 


It is much tlio best plan to speak of A cell, strong.-' 

the potential of a metal in the abo\c electrodes dipping ^p^otivdl 

terms, but it should be noted that the copper-sulphate sol o ^ ® 

actual tendency of tlie current to flow also will tend to -waslo^'^P?’ 

rode IS a passage of direction of this beings —crscil ' 


WO copP; 

andrresi 


across the electrode is a passage oi mrecuuu Y---o_ merits 

electrons from the solution to the copper on the electr ^^5;, 

4%inf'+rAr1<x if TK'frnfiv^ «iTir.c the metal thc stronC SOlUtlOH a .,,fvak S 


th 


electrode if negative, since the metal the strong solution 

electrode immersed m we 


tends to go mto solution, leaving an 


Pat* of Call 





tion to go into solution^^ start 


I a concentration cell 


ition ecu ^np 

I two copper pUtes 


z.^ 

Suf^^U 
Z" 5O4 


Sv'p^t*. 


sulphate solution, as ^^'or^tna 
1 and pass a current of 
value, we shall deposit copper^ V 
, on the cathode, and cans » ^ 

dissolved mto the s^® 

anode In view of the goPl 

ness with which 10ns t^pcarr 

ions formed at the anode "d 
away from the-re by the curr 
' an inconsiderable extent, 

,1 at thO CathOO 


by 


DanHl Cell 

electron As explained more fully m copper deposited at the ‘'“Tg gvt 
the article Electricitv , the conven- also be supplied to a mimi 
lion has been adopted of regarding Uio by tlie migration of ions, 
electric current flowing through the 
outer circuit as flow ing from positive to 
negative The actual electron stream 
in a metal flows the opposite way 
If we study the accompanying 


plating bath can 'yio 


only if 


S' 


liquid is m rapid circulation « 
even strong circulation 
cicntly affect the liquid wiiricu 
contact with the two elcctroac 


J.4 okuujr uv/ixi-uuu vvitix ~ 4 «ntt 

diagram of the Danicll cell, we shall entirely to eliminate the mrma 


sec what all this means The arrows concentration cell The 
indicate the conventional direction of motive force thus set up °PP^? 
current flow Tlie cell would be current which is being passed a 
marked by the manufacturer wiUi a the cell, and we have what is imu • 
positive sign on the copper terminal concentration " polarisation 
and a negative on the zinc terminal, " Electrolytic polarisation 
the current thus flowing from the term employed to denote the s 
copper to the zinc in the conventional up by passage of a current a 
sense, the electron stream being in tlie electrode of an clcclro-motivc i 
opposite direction Tlio zinc as a base tending to oppose the current 
metal is at a negative potential electrodes are polarisablc, for ever 
towards the solution, so w'c see that at reversible electrode cannot fd°‘ 


nectrtKhemistry 
rapidly enough tc Cfunpea-iale tm\ 
Changes in conccntratjon though 
electrodes are nsuallv called non 
polansahle A non reversihlc elec 
tmde on the other hand such a 
carbon electrode at which hj-drog«v. 
hemg evolved has certain special 
characteristic* Thus a pair oJ carbon 
electrodes m saj hj-drochlone acid 
are both polansable when a current 
P“««l between them On one v 
set gaseous hydrogen on the other 
ga-eous chlorine carbon does not 
pass into solution as ions The com 

0 nation opposes a very considerable 
e ctro-motive <orce tothe rassageofa 
current wo find in fact that we can 
get hardly any current at alt to pass 
unless wc apply nearly 1 ] volts and if 
we suddenly brealc this current nnd 
measure the voltage between the 
carbons wo find that it is c 1 voU 

A case of this kind represents the 
combined oDect of two separate pheno 
»nena In the first place an un 
attackable electwde such as carbon 
w platmum acquires the Nemst 
F?***^j* proper to the sebsUnce 

1 berated thereat When it actually! 

di-snl«. ♦>.. pUtinuii' 


dissolve* the substance *3 j>i 
oi solves ovygen and hydrogen 

the hemst potential of such « i 
*““*t»u«e which cannot be obtained ml 
the form of a solid or liquid conducting 
electrode If we avoid taking cxces 
sive current in the course of our meas- 
“tementsof say a polans d plstiuum 
electrode or keep it well supplied with 
gaseous hydrogen we get a means of 
meas irmg the concentration of hvdro- 
gen ions m a solution, whicliisofthe 
highest practical importance On the 
overhand if the substance the ion of 
is dischaiged at the eUctrode » 
^mble m water as in chl^ne fori 
example we also get 


electrode 
When vre rm 
potentials and 

measurements 
and electrode 
the voltage 
hydrogen gas 


than the! 


electrode 
'^•■''^th other 
^itration , 
4 Sd that 
nerate] 
aterl 
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The evee s is called the over voltage 
the theoretical explanation of its pro 
doction IS exceedingly doubtful cv n 
at the present time but it is oi great 
practic^ importance Th electrolysis 
of clitste alkali or acid for instance 
with production of hyilrogcn and 
oxygen gases is a technical process of 
the greatest impiortance (see Alkali) 
We have nov to consider the fact 
that in electrolysis we very frequently 
have taking pis e vchat are called 
Urctrode reactions por mstan e if 
se electrolyse a solution of sodium 
lulphate we find that the products arc 
cbieflyhydrogenandoxygen thougha 
little ozone hydrogen peroxide and 
persulphunc acid may be formed 
The ions in solution arc jJ'j and go, 
The Na ions on being discharged be 
come ordinary roetallie sodium wheh 
u not stable in contact v ith water bnc 
forms sodium hvdrato and hydrogen 
The liquid around the cathode there 
fore becomes alkaline The ^ tons 


when discharged represent no known 
stable cbenucal substance and may be 
supposed to break up into oxygen 
which appears and sulphur tnoxide 
which instanlly combines with water 
to form sulphuric acid At the elec 
trades in this case we have nascent 
hydrog n and oxygen a state m which 
both gases possess abnormal chemical 
activity and if substances wfoch can 
be oxidised or reduced arc present in 
solution such oxidisation or reduction 
will most likely take place Th in 
dustnal app! cations of electrolytic 
ox datioa and reduction are mainly 
confin'd to organic bodies and in 
creasing use is being made of such 
reactions as the reduction of nltro 
benxene to atuline Further infor 
RiatiOQ will be found in the article 
EteCTRO CHBUISTKY TECHNICAL, 

The ion c hypothesis or what is 
generally exiled the dissociation theory 
has been of the greatest assistance notjfiW 
• clectro-ch nnstry but also 


purochemistry where niMy o'thc 
cable phenom 


Electro-chomistry 
those connected with reactions in 
aqueous solution, have been cleared 
up Water IS almost unique in its 
liover of dissolving substances and 
lonisingthcm , only afcwotherhquids, 
such as liquefied ammonia, pyri- 
dine, and alcohol, show any trace of 
these powers Hence it is that reac- 
tions take place so readily in aqueous 
solution , such reactions, in the case 
of acids, basis, and salts, being reactions 
of the ions rather than of the salts 
themselves For instance, when a 
strong acid neutralises a strong alkali 
both being dissolved in water, a con- 
siderable amount of heat is generated 
and this amount of heat is found to be 
approximately the same for the same 
equivalent amounts of any acid or 
base Now the acid is dissociated into 
its ions, say ^ and q, and tlie base is 

also dissociated, say into and 
The product of reaction is NaCl, dis- 


sociated into and q The actual 


reaction thus simply consists m the 
combination of ^ and to form HjO 

We now have to consider another 
important matter connected with the 
properties of water As explained in 
article. Kinetic Theory or 


the 


Matter, the law of mass action re- 
quires the product of the concentra- 
tions of the hydrogen and hydroxyl 
ions in water to be constant 


(OH) 

Consequently, in an acid solution, 
there being a largo excess of hydrogen 
ions, the concentration of hydroxyl ions 
is reduced , and in an alkaline solution 
with a large excess of hydroxyl ions, 
the concentration of the hydrogen ions 
IS likewise reduced 


We call a strong acid or a strong base 
one which is very highly dissociated 
in solution Thus, sulphuric acid is a 
strong acid, an equivalent quantity of 
acetic acid (vinegar), dissolved in 
water, has much less strongly acid 
properties If we dissolve sodium 
acetate in water this tends, like any 
sodium salt, to dissociate strongly 
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but the resulting ions of acetic acid 
immediately seize upon hydrogen lOifi 
from the water, forming undissociatcu 
acetic acid This results in the forma- , 
tion of an excess of qjj ions, and the 

solution becomes slightly allahne^ 
This process is called “ hydrolysis 
Looked at from a purely chemical 
point of view, water appears to behave 
as an acid or an alkali according te 
circumstances, turning out a weak alkali 
or a weak acid from its compounu 
The above facts arc very important m 
connection with volumetric ana!>sis 
(see Chemical Analysis) 

Btbhography M de K Ihompson, 
Theoretical and Applied TUciro-chemis- 

“'y 
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subject of technical elcctro-chcmi'’try 
falls into three mam divisions 
that of aqueous solutions , scconoiy 
tlie clectrolj'sis of fused salts, anO 
thirdly, the application of v'anous 
types of electric furnace. 

Aqueous Solution The simplest 
case in which the electrolysis of an 
aqueous solution is .technically applies 
IS the refining of metal All copper loi 
electrical purposes is refined by deposit- 
ing it from solution in copper sulphate, 
the impure copper being used as anode 
The only process taking place in the 
cell is thus the transference of tlie cop- 
per from the anode to the cathode 
Hence the consumption of electrical 
energy is comparatively small , fm' 
thermore, the precious metals, gold, 
platinum, and silver, present as im- 
purities. do not dissolve, but form a 
mud wduch collects at the bottom of the 
cell and is worked up for all the valu- 
able material contained in it In the 
Raritan refinery the colls arc of wood 
lined with lead, 9 ft 10 m X "2 “ 

10 in X 3 ft 8 in In a tank of tins size 
tliere are 28 anodes and 29 cathodes, 
connected in parallel, and several 
hundred Such tanks are then OOR' 
nected in senes It is usual to work at 
a temperature of c 00° C, whereby 
a better and firmer deposit of copper^i® 
obtained and the resistance of *■ 


the 
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those connected with reactions in 
aqueous solution, have been cleared 
up Water is almost unique in its 
power of dissolving substances and 
longing tliem , only a few other liquids 
such as liquefied ammonia, pyri- 
dine, and alcohol, show any trace of 
these powers Hence it is that reac- 
tions take place so readily in aqueous 
solution such reactions, m the case 
of acids, basis, and salts, being reactions 
of tlie ions rather than of the salts 
themselves For instance, when a 
neutralises a strong alkali 
both being dissolved in ivaterra con- 
nmount of heat is generated 
and this amount of heat is found to be 
approiomately tlie same for the same 
equivalent amounts of any acid or 
base h,ow the acid is dissociated into 
Its ions, say and q. and the base is 
also dissociated, say into and 
The product of reaction is NaCl, dis- 
sociated into jJ; and The actual 
reaction thus simply consists in the 
combination of g and to form H,0 

Wo now have to consider another 
important matter connected with the 
^ e^pIamy m 
article. Kinetic Theory 


* 

the 


Matter the law of mass action re- 

tions of the hydrogen and hydroxyl 
(OH) in water to be constant 
^nsequcntly, in an acid solution 
excess of hydrogen 
10 ^, the concentration of hydroxyl lon^ 

« rkri:e"‘r?.a^ -- 

acid or a strong base 

m sotoion disso^iaW 

^“‘Plninc acid is a 
acetic ^Tuivaltiit quantity of 

watir Vinegar), dissolved m 

acetate m water tins tends like anv 
sodium salt, to duAsociate strongly^ 
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but the resulting tons of acetic acid 
immediately seize upon hydrogen ions 
from the water, forming undissociated 
acetic acid Tins results m the forma-- 
tion of an excess of qj^ tons, and the 
solution becomes slightly alkaline 
This process is called "hydrolysis 
Looked at from a purely chemical 
point of view', water appears to beha\e 
as an acid or an alkali according to 
circumstances, turning out a w eak alkali 
or a weak acid from its compound 
The above facts are very important in 
connection with volumetno anal>'Sis 
(see Chemical Analysis) 

Bibliography M de K Thompson, 
Theoretical and Applied Cleclro-cheintS' 
try 
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subject of technical electro-chemistry 
falls into tlirce mam divisions ' firstly> 
that of aqueous solutions , secondly 
the electrolysis of fused salts , and 
thirdly, the application of various 
types of electric furnace 

Aqueous Solution The simplest 
case in which the electrolysis of ^ 
aqueous solution is .technically apphod 
is the refining of metal .\ll copper for 
electrical purposes is refined by deposit 
mg it from solution in copper sulpha^, 
the impure copper being used as anode 
The only process taking place in the 
cell is thus the transference of the cop- 
per from the anode to the cathode- 
Hence the consumption of electrical 
energy is comparatively small , fur- 
thermore, the precious metals, gold» 
platinum, and silver, present as im- 
purities, do not dissolve, but form a- 
mud which collects at the bottom of the 
ceil and is worked up for all the valu- 
^le material contained in it In the 
Raritan re'fincry the cells are of wood 
lined with lead. 0 ft 10 m X - 
10 in X 3 ft 8 in In a tank of this sire 
there are 28 anodes and 20 catliodcs, 
connected m parallel, and se\erai 
hundred such tanlcs are then coO' 

nected ja senes. It is usual to 

a temperature pf c, 00“ C, -whert-bj' 
and firmer depa-^it ol copptJ*' ^ 
obtained and the rcjjstaiicc ol 


Qectto-chemutrx 
u Italy depend npon moving arcs 
while the SchOaherr process at Saaheim 
and Chnstiansand and the &h6nherr 
H^berger process utilise moving gas 
The nitric oxide so jorwcd is then con 
verted into fertiliser It is probaUe 
that these electrical methods of fixing 
nitrogen will be unable to compete 
With th Haber amraoma process (see 
Amuonu) 

The clectnc furnace is of three fundi 
mental types The fimt type is the ire 
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ated by exposing them to ao alter 
Dating magnetic field 

The arc furnace m many forms has 
found extensivi use m the sm iting of 
iron and steel 1^ ) and without it the 
product on of modern high grade steels 
would be impos. ble The supreme 
virtue of the furnace lies m tlie absence 
of all contamination of the charge 
Heat n"" by resistance is made ti e 
of mthc ( fo luct on of calcium carbide 
calcium cj'anamide pho phorus and 



Ucctx t-w 

furnace m which matenal to be heated 
to a high temperature is brought Into a 
confined space m which an electnc arc 
(7 v ) IS also formed The second type 
uenves its heat from the passage of an 
electnc current through a solid or 
1 quid res stance this material often 
being the charge itself The third type 
'* the induction fur n ace in which 
y cithCT the charge itself or the crucible 
in w hieh it IS contained must be a good 
1 cj^tncal conductor In cither of 
them a strong eddy current la gener 


graphite each of which is th subject 
of a spec al article 

The induction furnace has long been 
employed for iron and steel work but 
Its use has now been extended to many 
other metals The original induction 
furnace operated at ordinary su] ply 
frequences f"6-o0) the furnace th n 
consist Qg of a transformer pnmary 
priming the necessary iron and a 
sbort-circu ted sccondar> m the form 
of an op n trough In th^ the 
material to be heated was placed The 
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An increasingly important applica- 
tion of electrolysis is the production of 
oxygen and hydrogen by electrolysis 
of acids or alkalis The process is 
worked at electricity-supply stations 
during periods of light load and the 
gases are stored under pressure in 
steel cylinders It is possible to work 
at high pressure, thus eliminating the 
need for a compression plant The 
ceUs are simple in principle, consisting 
merely of two non-attackable elec- 
trodes, generally of nickel, with caustic 
soda as electrolyte 

The electrolysis of fused salts is 
another branch of the subject Its 
most important application is the pro- 
duction of aluminium, the use of which 
IS increasing rapidly ihe process is 
based on the fact tliat alumina (AliOa) 
readily dissolves m molten mixed 
fluorides of aluminium and alkali tht 
mneral cryolite (NaiAlFa) being ised 
This melts at c 1000» C Alumina 
from bauxite is first treated with 
caustic soda under pressure, which dis- 
solves the aluminium, forming a suner 
folution The cau®stic soda 
is then diluted with the addition of 
some precipitated aluminium hydmte 
whereupon nearly all the alumimum 
hydrate is tlirown down The caustic 
soda IS then concentrated again and 
used to treat bauxite The ceU used 
for electrolysis is a large shallow rec- 
tongular iron box. lined with carbon 
^e cuirent is led to the bottom of tins 

dSlhty”"' “ -Stal’S 


48 Eleotro-chemi^tiy' 

we may take the oxidisation of atmo- 
spheric nitrogen produced by producing 
an electric arc in air The existence of 


an electric arc in air The existence oi 
life depends upon the availability of 
».4-«>/ArrAn the 


chemically combined nitrogen, 
nitrogen present as an element in the 
air being serviceable as food only to a 
few bacteria {qv) The nitrogen m 
the soil is exhausted more rapidly than 
it IS replaced by cultivation, and 
consequently the use of nitrogenous 
manures has become more an^ more 
general, the prime source of these untd 
the World War being the deposits of 
sodium nitrate found in Chile Tlic 
fruitful experiments of Caventh^h 
had shown that nitrogen and oxygta 
could be caused to combine by means 
of an electric spark, and from c I89u 
onwards continual experiments were 
made until in the early years of this 
century technical success began to he 
obtained This depends fundament* ' 
xii? “PO'i the fact that mtric-oxide, 
NO, which 13 the primary product* 
decomposes again unless the gas which _ 
has been exposed to the dischargers 
cooled very rapidly It is supposwi 
that a mixture of nitrogen, oxygen* 
and nitric oxide has a dilfcrtnt 
equilibrium composition at every 
temperature, and that its proportion 0i 
nitric oxide in relation to nitrogen and' 
oxygen increases rapidly with increase 
of temperature If the mixture of gnie# - 
IS raised to a high temperature we get* 
let us say, at 4000° C , 8 per cent b)' 
volume of the gas If the mixture 
fs cooled slowly, this drops to less 
tnan 1 per cent, at 2000“ If, on the 
other hand, the gas is cooled quickly, 
tnere is no time for decomposition m 
occur. ^ 

The application of this pniicipi® 
requires, therefore, rapid relative me- 
lon of arc and gas acted upon 
gis may move comparatively slowly 
through the apparatus and the arc 
move rapidly, or the gas may : 

t, , a statior*ary arc i 

ni* proce-So, operated 

Saaheim, and Ziiuifos-s ; 
c:.. .* •‘^‘®-<^‘=hi-Kowalski process m ] 
witzerland, and the Pauling proces, | 
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An increasingly important applica- 
tion of electrolysis is the production of 
oxygen and hydrogen by electrolysis 
of acids or alkalis Tlie process is 
Morked at electricity-supply stations 
during periods of light load and the 
gases arc stored under pressure in 
steel cylinders It is possible to work 
at high pressure, thus eliminating the 
need for a compression plant The 
cells arc simple in principle, consisting i 
merely of tivo non-attackablc elec-! 
trodes, generally of nickel, n itli caustic 
soda as electrolyte 

The electrolysis of fused salts is 
another branch of the subject Its 
most important application is the pro- 
duction of aluminium, the use of which 
IS increasing rapidly The process is 
based on the fact that alumina (AljOa) 
readily dissolves in molten mixed 
fluorides of aluminium and alkali, the 
mineral ciyolitc (NajAlFo) being used 
This melts at c 1000° C Alumina 
from bauxite is first treated with 
caustic soda under pressure, which dis- 
solves the aluminium, forming a super- 
saturated solution Tlie caustic soda 
IS then diluted with the addition of 
some precipitated aluminium hydrate, 
•whereupon nearly all tlie aluminium 
h> dratc is throw n down The caustic 
soda IS then concentrated again and 
used to treat bauxite The cell used 
for electrolysis is a large shallow rec- 
tangular iron box, lined witli carbon 
The current is led to the bottom of this 
box, the anodes being large carbon 
blocks hung from busbars above the 
cell While working, the mass is 
covered by a solid crust, except just 
round the electrodes The aluminium 
metal collects at the liottom of the cell, 
and is tapped or ladled off every 2 or 
3 daj-s btc idy advance has been , 
made m the purity of tlie metal pro- 1 
duced, a point o! \aluo as nflectmg its 
■durabilitj 

ITnallv, \ c come to processes which 
are hardl> electro-chemical at all 
since the eficcl- produet d arc due 
mainly or entirclj to the ht atmg efiect 
ot the ekclTic current and not to its 
cbtraital effect As a transition case 
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wc may take tlie oxidisation of atmo- 
spheric nitrogen produced by producing 
an electric arc in air. The existence of 
life depends upon the availability of 
chemically combined nitrogen, the 
nitrogen present as an element in the 
air being serviceable as food only to a 
few bacteria (q v ) The nitrogeit in 
the soil is exhausted more rapidly than 
it is replaced by cultivation, and 
consequently the use of nitrogenous 
manures has become more anji more 
general, the prime source of these until . 
the W'orld War being the deposit^! 
sodium nitrate found in Chile Tho 
fruitful experiments of Cavendish 
had showm that nitrogen and O''0'gcn 
could bo caused to combine by means 
of an electric spark, and from c 189u 

onwards continual experiments w'cro 
made until m the early years of tms 
century technical success began to be 
obtained This depends fundament- 
ally upon tlie fact that nitric-oxidc, 
NO, which is the primary product, 
decomposes again unless the gas which 
has been exposed to the discharge is 
cooled very rapidly It is supposed 
that a mixture of nitrogen, oxvgcn, 
and nitric oxide has a different 
equilibrium composition at every 
temperature, and that its proportion of 
! nitric oxide m relation to nitrogen and 
©■xygen increases rapidly with increase 
of temperature If the mixture of gases 
IS raised to a high temperature we get, 
let us say. at 4000° C , 8 per cent by 
volume of tlic gas If the mixture 
IS cooled slowly, this drops to lesk 
than 1 per cent at 2000°. If, on tlie 
other liand. the gas is cooled quickly, 
there is no time for decomposition to 
occur 

The application of this principle 
requires, Uiercfore, rapid relative mo- 
tion of arc and gas acted upon The 
gas may move comparatively slowly 
through the apparatus and the arc 
mov( rapidly, or the gas may pass 
rapidly tlirough a stationary arc 
Tlie Birktland-Ejdc process, operated 
at Notodden, Saaheim, and /innfos-', 
the Moscicki-Kowalski process ni 
Switzerland, and the Pauling process 
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n Italy depend upon moving arcs ated by CTposing them to an alter 
while the ^hOnlierr process at Saaheuu nating magnetic held 
and Chnstiansand and the Schfinhert The arc furnici. m many forms has 
Hessberger process ntilis moMng gas foaad evten ive use in the sineltinj, of 
The nitric oxide so formed is then con iron and steel (? i ) and without it the 
verted into fertil er It is probable production of modern high grade steels 
that these electrical methods of 6xing would be impossible The supreme 
nitrogen will be unable to compete virtue of the luruacc lies in the absence 
with the Haber ammonia process (i*» of all contamination of th chirge 
A)iimo'>ia} Heating by resistance is made use 

Tbeelectncfutnace>so/t}irrefattds oftatb productunofcalciumearbide 
mental types The first type w the arc calcium cyanamid phosphorus and 
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furnace in wh ch material to be heated graphite each of which is the subject 
to a high temperature is brought into a of a special article 
confined space in which an elcctnc arc The induction furnace has I ng been 
(■/ 1 ) It aM formed ‘Hie second typo employed for iron and steel wora, bnt 
derives its heat from th'* pas. age of an Its use has now been extended to many 
electric current through a solid or other metals The orig aal induction 
1 mud res stance this material often furnace operat d at ordinary supply 
be ng the charge itself The third type frtsiuencics ( S-Wi) the furnace then 
is the tnd iction furnace in which consisting of a transformer primary 
either the charge itsell or the crucible pnenmg the nceessary iron and a 
invih h It Is contained must be a good short-cironited seeonlary in the form 
electrical conductor In either of of an open trough In this the 
them a strong eddy current IS geoer material to be heated wras placed The 
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diafiratn the simplest tjpe of 

furnace design, but nmlcrn lufnac»s 
nrr more complex llic most modi in 
ilcvclopmint is the jrojileas higli- 


IRON 



Iridtiction f uiTiflce 


frequency induction furnace Current 
induced in a pace of metal placed in 
an alternating magnetic field increases 
rapidly avith increase of frequency 
The Northrop furnace consists simply 
of a solenoid fed uiUi high-frcquency 
current, and the metal to bo heated is 
placed in a crucible uitliin the 
solenoid It may be hc.atcd rapidly to 
almost any temperature, up to the 
limit that the crucible uill stand llic 
application of this method at once led 
to rapid advance in our loiowltdgc 
of the rarer metallic elements more 
difficult to obtain, but it is now being 
applied for inciting common metals 
and .alloys 

Electrode, see Battpry 

Electrolysis, see Elfctro-ciicmis- 

TRY. 

Eleofxo-magnotio Induction and 
Electro-magnetism It is ctplamed in 
the articles Atom and ELrcinicira' 
that the fundamental unit of all 
material phenomena is the electric 
charge Ihe free negative eketne 
charge is Uic electron, and all our 
electneal phenomena of everyday 
experience are due to the motion of 
electrons, an electric current m a metal 
being tlic flow of electrons Wicn an 
electron is moving at .i uniform speed, 
it IS surrounded by lines of magnetic 


force in the form of clo'-cd circles, 
Wlicn a current r. lloivjiig in a wre, the 
wire IS therefore Burrmmded by' a 
circular magnetic field vliich svill act 
upon .1 magne'tic needle in its neigh- 
bourhood The diagr.im shows the 
direction of th(''e lines of force and the 
w.iy in which they .art upon a m.agnctic 
field 'Jhe ciiixent direction is gnain 
in the conscnfiomd sense, that is, es 
flov mg from positm tonegatisc. Tlie 
flow of the electrons, which are nega- 
tive charges, is m the opposite direc- 
tion The magnetic needle has its ends 
labelled N and S N is the N -secKing 
pole, S the S -socking pole Tlie 
action upon the magnetic needle is 
such as to cause it to turn round its 
pilot in the direction shown by' the 
arrow This cflcct is easily illustrated 
by passing a vertical wire through a 
piece of card upon which iron filings 
arc sprinkled When the card is 
tipped the filings arrange themselves 
m circles round the wire, that is, along 



tlie lines of force’ A striking demon- 
stration of this endless character of 
magnetic lines of force is given by an 
apparatus due to Faraday' Two bar 




Elootro-magnehc Induction G2 Electro-inafmetio InductioD 


strength We find a convenient ex- 
pression m the " intensity of magneti- 
sation," always represented by thd 
letter I, and defined as the pole 
strength divided by the area of tlic 
cross-section of the iron The magnetic 
" susceptibility " is then defined as the 
ratio of the intensity of magnetisation 
to the strength of the magnetising field 
This magnetising field is that produced 
by the solenoid less tlic demagnetising 
field produced in the iron by the poles 
The latter can bo eliminated bv' Mind- 
ing the solenoid upon a circular ring, 
in which case no poles are formed 
Finally, vve use tlie letter B to denote 
what IS called tlic magnetic induction 
in tlie iron, that is to say, the total 



number of lines of force passing 
tlirough it per unit area This is also 
called the magnetic fluv per unit area 
A fact of fundamental importance in 
practical application is that the sus- 
ceptibility of iron and most other 
" ferromagnetic substances ’’ (that is. 
substances having a largo susceptibi- 
lity) IS not a simple constant of the 
material, but vanes with tlic magnetis- 
ing force This is usually expressed by 
curves deduced from experiment, in 
which cither I or B is plotted agamst 
H Wc give such a set of curvxs for 
some ferromagnetic materials It will 
be seen that the iron is hardly more 
magnctisablc than air when exposed 
to very low magnetising forces, but 
when tlic force is increased the iron 
suddenly becomes strongly magnetised 


while furtlier increase in the magnetis- 
ing force produces less and less effect 
Tlie intensity of magnetisation of the 
iron thus tends to a limit, wluch is 
called ■’ saturation ” Tlius the simple 
conception of magnetic permeability 
with which we started, which is 
analogous to the dielectric constant 
(see Electricity) as a constant 
characteristic of a particular material, 
is no longer such when w c are dealing 
witli iron and similar substances It 
should be noted that m accordance 
with tlic above tcrniinologj', the per- 
meability IS equal to the ratio of tlic 
magnetic induction produced in the 
substance to tlic intensity of the 
magnetising field 

Faraday himself expressed tlic 
properties of iron by saying that it 
had a greater conductiv ity for magnetic 
lines than air This peculiar way of 
regarding magnetic phenomena has 
also been developed by practical 
men in a set of terms copied from 
electnc current The magnetic flux 
IS regarded as produced by a " mag- 
netomotive " force and opposed by a 
kind of resistance called the " reluct- 
ance ” These terms arc defined in 
such a way tliat a simple formula 
Similar to Ohm’s Law can be used 
magnetic flux equals magnetomotive 
force divided by reluctance Take 
the simple case of the anchor " 
ring magnetised by a coil H= dirNi/L 
where N is the whole number of turns 
of the solenoid Tfie magnetic flux 

= BS = H/iS = Sistliocross- 

L/mS 

section of the core Hero 4 tN/ is 
the magnetomotive force, and L//iS 
the reluctance or magnetic resistance 
Nj is tlic number of “ ampere-turns ’’ 
So 

magnetic flux = magnetomotive force 
reluctance 

It is obvious that if a current 
exerts force upon a magnetic pole, a 
magnetic pole or field will exert force 
on a conductor, and that two electric 
conductors carrying current will exert 
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force nj>on one another The simplest 
case of this force is seen in the arrange 
Dent shown in fig 6 m nhich a: 
single copper wire ts passed through an 
air gap in a magnet V>e find that: 
the vare is pushed la a direction at' 
right angles to the magnetic lines 
\\e speak of the direction of an 
el ctnc Current as from positive to 
negative m the tme way v,e apeak 
of the dfrectwn of a tmgnetie field i 
as from N pole to S pole these are | 
simple conventions If we hold the 
left band with thumb forefinger and 
middle fmgir at right angles to one, 
another with the forefinger pointing! 
m the direction of the field and tbo I 
middle finger in the direction of the 
current th thumb will point m the 
direction of the force exerted by the, 
field upon the conductor This force 
IS pro^rtional to the product of the 
inooction, the current and the length 
of the conductor carrjmg it 

If a coU IS SQSp oded in a magnetic 
field it vnU turn so as to s«t itself at. 
nght angles to the direction of tbei 
field at which position the field I 
exerts no force npon it In any other I 
position one side of the coil is urged 
in one direction the other side in the 
OJfiCCTiow or 
CURRCNT 


Qectro-magnebe Indnction 
extensible always moves so as to 
enclose the maximum possible number 
of lines of magnetic force vhethcr 

Direction or 

CURRCNT 



opposite direction so that a twi 
action IS produced This is at. . 
am] le of a general rule namely that 
an electric circuit if movable fiexitde 



COUdJBRIUM POSITION OP 
cat AT RIGHT ANCLES TO 
MAGNETIC riELO 


produced by itself or cu bag as a 
result of another agency 
The practical spp! cation of the 
above facts will be found lo the articles 
CLECSRICAL MsaSURIVC IhSTRUMeNTS 
Dymamos avo Motors Electro 

MAONBT1SU 

now have to consider the pheno 
announced to the Kovml &eicty 
by Faraday on Nov II 1631 pheno 
•nena of such importance that this 
date must be regarded as one of the 
most important m the historv of the 
world 1 araday showed that an 
electro motive force is set up in a con 
ducting w re when t is moved at fight 
angles to a magnetic field in other 
Olds m the same direction as that 
swbichit would move if traversed by 
acurreot If the wireispartof a c!os d 
circuit its mot on therefore results m 
an induced currant and the dircc 
(ion of this current is such as to oppose 
the motion of the wire that is to say 
we produce this induced current by 
battery let us say the wire would 
move inthe opposite direction Vic can 
re^td these matters from another 
' point of view If we consider a closed 
cucnit e thcr complete in itself or part 
,o( a larger circuit we find that tho 
'ClectrO'Cnotive force induced in it when 
a the magnetic field i proper 
at any moment to tho rate of 
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change of the magnetic flux tlirough 
the coil Hut if now wc take the 
special ca^ri of tlic ring wound with 
a coil (Fig 7), and wind upon the 
ring a second (" secondary ") coil, we 
find that when the magnetising curtent 
in the first coil is started or stopped or 
varied, an electro-motive force is 
induced in the second cod, although its 
copper turns arc not caused to " cut " 
magnetic lines , for no magnetic lines 
are produced bj this arrangement out- 
side the iron The latter method of 
regarding the matter is the more 
general of the two Wc find again, 
that if the induced electro-motive 
force IS allowed to produce a current, 
the direction of this is such as to 
oppose the magnetising effect of tlic 
original current Thus, if we start tlic 
original current, 
the induced cur- 
rent tends to neu- 
tralise its mag- 
netising effect 
on tile iron But 
since the induced 
current only 
exists while the state of magnetism is 
changing, the actual result is that the 
primaiy current, as it is called, is only 
temporarily checked as regards its 
magnetising effect, and the strength of 
it soon attains its full value 

Now let us consider the primary 
circuit We have said that its 
magnetising effect is opposed by the 
current induced in the secondary 
circuit But the primary circuit is in 
exactly the same position as the 
iiccondarj circuit, for the magnetic 
flux passing through it also is changing 
In it also, tliereforc, an clectro-motivc 
force must be induced, and this Jikc- 
w ISO opposes the current flow mg in it 
Tins would be Hie case even if the 
secondary circuit did not exist. The 
« fleet of this IS that v hen a circuit of 
any kind w liatever, containing a source 
of clectro-rrotive force, such as a 
battery, is closed, the establishment of 
the full and final current calculated by 
Ohm’s Lav is delayed for a time owing 
to the oppo'ing cflcct of tJie magnetic 
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field produced by the circuit The 
stronger this magnetic field, the greater 
the delay , if a battery is applied to 
the terminals of a large electro- 
magnet or transformer, the establish-' 
ment of the current may take several 
seconds 

The converse of what wc have said 
IS that w'hcn tlic current in any circiut 
is interrupted, with the result tliat the 
magnetic lines passing through the 
circuit decrease, there is an induced 
electro-motive force both m the 
primary circuit, and in the secondary’ 
circuit, if any, tending to maintain 
the existent magnetic field and 
current 

The nature of these effects is best 
seen when we consider the way m 
which they are measured Any 
circuit or part of a circuit is said to 
possess sc//-inducito>: or inductance, 
and the unit for the measurement oi 
tins is called the Henry from the 
scientist of that name It is 
inductance of a circuit in which a 
change of current of 1 ampere p<?r 
second produces an induced electro- 
motive force of I volt This is usually 
denoted by the letter L Anotlicr 
definition of it is simply given by 
saying that the total number of 
magnetic lines passing through the 
area enclosed by a circuit is given by 
the inductance of the circuit multiplied 
by the current. 

The work done by the battery 
against the temporary back electro- 
motive force due to inductance is 
stored in the magnetic field, and when 
the circuit is again broken, it is 
released A stnlang demonstration of 
this fact can be given by an arrange- 
ment m which a higli-aoltagc lamp is 
momentarily lighted by means of a low- 
voltage battery In parallel with the 
lamp is a coil containing an iron core, 
and connected to this double circuit is a 
small Kattcry in sonts with a key 
The circuit is made by the key for a 
few seconds ; the lamp, of course, does 
not light up. When Uic circuit is 
broken, the energy stored in the 
magnetism given to the iron is rc- 
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leased and a considerable current is 
passed throagh the lamp which 
flashes up for an instant 
There are various special cases ol 
importance which we must now con 
sider Tlie first of these is that of a 
small coil connected b> flexible wires' 
twisted together to a moving coil sua 
pended Vetween the j'olts of a roaRntt 
If the first coil is placed in a magnetic | 
field say between the poles ofapower 
ful electro-magnet and then suddenU 
withdrawn some distance away or 
simply turned round in th'* field the 
total magnetic flux originally passing 
through it Is reduced to zero in ue first 
case made equal and opposite m the 
second During the process an electro- 
motive force IS generated in the coil 
and this causes a current to pass 
through it and through the suspended 
moving coil Tins electro motive I 
force will vary according to the speed 
with which the motion is carried out 
but the total quantity cf electricity 
which flows around thecircuit is always 
the same ^wever the operation bo 
performed II the moving coil he 
undamped in its motion but provided 
with a spnng control (ir« ht-sentte 
MEAsuRina IvsTRuxs'trs] or if it be I 
damped but not controlled its dcflec 
tion (which IS momentary) mil measure 
the total quantity of clectncity passed 
through It and therefore the strength 
of the magnetic field This is what is 
called the search coil method of 
measuring magnetic field 
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plates of the condenser until the latter 
« fully charged up when th current 
ceases This is exactly the o] posite 
effect from thxt obtained b\ connecting 
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h gbly inductive puce of apparatus 
such as an electro magnet to a battery 
here the current starts at a low value 
' rises slowly to a final valu It is 
dilTicuU to see that by connecting 
both these pieces of apparatus at once 
to a battcjy we can arrange for the 
effect of one to neutralis that of the 
other to that the current starts im 
mediately at its full value This 
arrangement shows the convene pccu 
lianty when the current it broken the 
high voltvge spark which we should 

f et with tu magnet alone is missing 
t is instructive to consider this from 
the energy point of view for at first 
sight It might seem to contradict what 
we said concerning the energy used up 
in magnetising the magnet As a 
whole the amuigement shows no sign 
of a back electro motive force The 
difficulty is easily explained as follows 
M'hen the final steady current is fl^w 
ing none of it is going into the con 
denser which is an insulator the 
whole of it IS pawing through the coil 
of the magnet and the energy ex 
pended (3 entirely represented by heat 
\\hen at th start though the same 
current flows most of it is flowing into 
the condenser while the current in the 
magnet is slowly approaching its final 
value dunugthispeiiodthegeiwration 
of heat takes place at a less rate none 
connected to a battery or oth r source I being generated m the condenser and 
of cl ctro-motive force a current flows [the balance is represented by the 
■"'a th magnet On 


^^hcR a condenser {Cltel tcily) 


along both connecting 


theieneigy flowing ii 
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the current being broken, the electro- 
motive force generated in the magnet 
results m a charge being given through 
tlie condenser, which again discliarges 
itself through the magnet winding 
laken as a whole, this arrangement 
may be regarded as a means by w hich 
self-induction and capacity neutralise 
one another's effect, and it is of great 
importance from this point of view in 
telegraphy and telephony, under which 
headings it will bo further discussed 
It has, however, another remarkable 
property, namely that of being capable 
of electrical oscillation Instead of 
acting in the simple manner above de- 
scribed, each effect namely, the charg- 
ing of the condenser and the magnetisa- 
tion of the magnet, overshoots the 
mark, and we get an oscillation 
of the current in tlie magnet be- 
tween two extreme values It is 
this oscillation which is the start- 
ing-point of all methods of pro- 
ducing eUciro-magnetic radtaltott, as 
described in the article under that 
name 
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Electro-magnetic Radiation. Under 
ELncTHiciTY and Electro-magnetic 
Induction, it is explained how a mov- 
ing electric charge of any kind, and an 
electron in particular, produces a 
magnetic field in the form of circular 
lines of force around its path , an 
effect well known to us in the form of 
the steady magnetic field produced by 
a steady current of electrons flowing 
in a wire We also know that when 
electrically charged bodies, such as 
electrons, are situated in a changing 
magnetic field, an electric force is 
exerted upon them, familiar to us as 
the current induced in a wire when it is 
exposed to a changing magnetic field 
Maxwell, in 1800, published a view of 
these matters which has turned out to 
be one of the most fertile conceptions 
of modern science He formulated two 
general laws (1) tliat cicry change m 
an electric field produces a magnetic 
field III the same place, and (2) that 


every change in a magnetic field pfo- 
duces an electric field ' 

As a result of Maxwell’s mathe- 
matical investigation of the coasc- 
quence of these law’s, he found that 
any change in an electric field, together 
with the concomitant magnetic field, 
will be propagated into space at a 
finite speed , ho was able to calculate 
this speed, and he found it to be the 
same as that of light Maxw'oll's 
results show that a unit electric Charge- 
(see article on Electricity) moving at 
the speed of light w'ould exert unit 
force upon unit magnetic pole at unit 
distance away from it 

When wo initiate a current in a wire, 
we set up a magnetic field around it 
which finally extends throughout 
space This is not set up immediately, 
as this would involve the magnetic 
lines travelling outwards from tlie con- 
ductor w itli infinite speed It follows 
that the simple statement of the 
energy absorbed by a circuit in the 
setting up of a current and producing a 
magnetic field of given strength is not 
correct unless the current is set up very 
slow'ly We find that if we take into 
account the fact that the magnetic 
field does not follow exactly the current 
in the wire, but lags behind it, an extra 
amount of energj’ will be given to tlie 
circuit by the battery This energy is 
radiated aw'ay into space in the form of 
electro-magnetic radiation To under- 
stand exactly the nature of thts, let us 
imagine ourselves at a point through 
which such radiation is passing in tlie 
form of a tram of waves If we had 
sufficiently delicate instruments _ to 
detect electric and magnetic fields, w'c 
should find that the electric detector - 
would show a rapid oscillation of the 
electric force in a certain direction, 
while the magnetic detector would 
show a similar and simtiUancous 
oscillation of the magnetic force in a 
direction at right angles to the other ' 
A wave m the sense hero used is not 
comparable in nature to waves on 
water or sound v’avcs in air We 
mean simply that something changes, 
becoming greater and less alternately. 
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ut a given point and ihat as we go 
iway from this point similar changts 
Ate plate later 

If we represent the waves by a curve 
IS in Fig I each point of the curve 
•epresents the disturbance fas it is 
isually called] which is travelling in 
he form of a wave In the Fie any 
[louit on the curve above the line 0 
Irepresenting distance) may represent 
the strength of an electric or a magnetic 
5cld in one sign while the point at an 
i^iual distance below the line lepre- ; 
sents a held of equal strength Wt 
opposite m sign If the curve repre- 
sents a wave on the surlace of w-ater ' 
the line 0 would then represent the 
level of the surface when it is undis- 
luibcd and points on the cun e would 
represent the position of parti Ics of 
water at some particular instant these 
{'articles oKdlating to and fro above 
and below the average surface level 
Att« the nature e! electro-magnetic 
radiation was thoroughly understood 
eSorts were read to explain it b> 
supposing it to be an actual wave 
motion m a materul substance which 
was called the ether For a wave to 
paa through a Riatenai substance it is 
necessary that the substance should be 
elastic (r« Llasticity) Further if 
this ctectnc strain is really an ehstie 
strain in a medium it can be demon 
strated that this medium must be a 
solid and not a fluid Knowing the 
amount of energy actually contained 
in a tram of waves and applying ibis 
fact to our imaginary ether wc find 
that it needs to be much more elasli 
than the hardest steel The notion 



F^l. 

that empty space should be filled vnth 
» tned um of this kind is roentall> 
repulsive and so fvr from being help 
ful It leads us nowhere Many books 
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have been written m attempts to 
explain the nature of ether and in the 
article Rklativity the final ovitcoroo 



ate explained 

Tbe subiect of electro magnetic 
radiation fails naturally into parts 
Waves of length down to a fe v tenths 
of an inch are generated by eivctne 
currents ihat is to sa> streams of 
electroBS oscillating in inctvUie con 
doctors but the shorter waves w 

K oerated by tingle electrons and their 
haviourcan be inferred only by very 
difficult and elaborate processes The 
generation of the longer waves u com 
paratively simple and wa shall con 
sider (hem first 

Under the beading rcaCTRO mao- 
Ktiic IsDVcrrotr self mdueUon or 
inductance is described and it will be 
seen ttut tbe inductance ol an el 'Ctnc 
circuit IS analogous to a weighting of 
the elcctncity in the circuit this may 
be lUavtratcd by a rope representmg 
electricity passing round two pulleys 
uod a. fly wheel attached to one of the 
pulleys represent ug the Induetance 
In tb« article CLECZKicirY the electric 
condenser is described but no analOc^y 
oth a mechanical system )s gi -en 
We must here rnake this defic ency 
good If a condenser IS connected to a 
supply of electric potential electric 
energy flows into it until it ss charged 
to the same potential as the source 
When we disconnect it the plates 
tetna. ft at this potent jd but if they 
are connected by a wire acurreutfiovs 
momentarily vbereby the electn 
tension is d scharged A condenser 
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therefore, is analogous to a reservoir 
into which electricity can be compressed 
or to a spring compressed to an extent 
depending on the force applied 



Reverting to our endless rope passing 
over a pulley, this represents a con- 
ducting circuit, because the electricity 
(the rope), can be sot circulating by any 
elcctro-motivc force (EM F), however 
small If we fix the rope at one point, 
to represent insulating the circuit at 
that point, electricity can no longer 
circulate But if we fix this point of 
the rope not rigidly, but to the centre 
of a spring, wo can then push the rope 
some distance in one direction or the 
other If the rope is in a box, as in the 
Fig , when we push it slightly one wa> , 
some of it enters the box on one side 
and a similar amount leaves the box on 
the other This spring is analogous to 
a condenser connected to a solf-induct- 
anco as in Fig 3 If we release the 
rope after pushing it against the spring, 
the whole arrangement will swing to 
and fro The spring -will restore the 
rope to its original position, but in 
doing so wall have to revolve the fly- 
wheel, and when the rope is m its 
original middle position, the inertia of 
the fly-wheel will cause it to shoot 
beyond this and stretch the spring in 
the opposite direction Ihe rope will 
thus SIS mg to and fro until friction 
brings it to rest Exactly the same 
thing IS true in the electrical case If 
we charge the condenser and then 
connect it to the self-induction, the 


electricity' will surge to and fro with a 
certain frequency' It is obvious, when 
we remember the mechanical analog), 
that the greater the self-indnction and 
the larger the capacity, the slower the 
rate at which the arrangement wall 
swing, a large capacity' corresponding 
to a weak spring, that is, one that 
would require a greater length of rope 
to be moved m order to reach a certain 
tension 

\Vc have seen that the magnetic 
lines of force produced by tlic motion 
of the electrons do not tra\el aw'av 
into space at infinite speed, and that 
some of the energy of the circuit is 
radi.ated away llie amount of this 
radiation wall depend upon whether 
these magnetic lines are crowded close 
to the circuit, or whether they' arc 
w'ldespread In I'lg 4 , w'c have a long 
straight wire set vertically, and con- 
nected to the earth through a self- 
induclton Between the wore and the 
earth is a space filled with air, and 
Imving a certain electrical capacity, 
if the electricity in the wire and sur- 
rounding earth is sot in motion, an 
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electrical oscillation can be set up, the 
frequency of which can be calculated 
or determined The actual electrical 
process will consist in the wire having 
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at one instant an excess ot negative 
electrons and at the next instant a 
deficiency and an alternating current 
will flow It should be noted that 
s hjle a continuous steady current of 
electricity exist only in a closed 
circuit an alternating current rnay 
easily exist in an open circuit Thus a 
Wireless condenser of considerable 
capacitj although there IS no electrical 
circuit through it will take a percep- 
tible current fro-n an alternating 
electric light supply this current being 
the electricity pounng m and out of 
the condenser a the voltSoC applied 
to It alternates 

The top end of the wire will thus 
oscillate between a positive potential 
and an equal and opposite negative 
potential If we were to cut the wire 
again at \ and apply at this point a 
considerable potentii difiereace we 
^ould obtain a set of Unes of force 
between the wire and the earth whKh 
mi^ht bo of tho sbspe shown but lo 
wo actual state of affairs the Im s of 
lorce are changed round in direction 
at every half swing of the electncity 
and these changes do not follow 
instanti) ngbt out into space but take 
time to complete Corroaponding to 
these changes we ha\e the production 
of magnetic Jmea of force {set CcEcrao- 
auGNSTic IWDVCTJOU) for a magocUc 
hoeof force IS merely an expre&nion for 
the rate of change of an electno lino of 
force in a direction at right angles to 
the magnetic force Thiswholestatoof 
Mtemating electnc and magnetic field 
travels out into space with the 
Velocity of light the wase length of 
such an arrangement can easily be 
«tcrmuied if its frequency is known 
This arrangement n the simple type of 
wireless acnal first used by Marconi 
In order to set tho electncity in It 
oscUIating wc may make use of the 
mutual inductioa of tiro circuits, by 
placing near to the inductance tbrougn 
which tho aerial is connected to ear^ 
» second inductance U we start a 
curr^tm tho SLtond inductance some 
Of the magnetic hoes produced by it 
thread through the cods of the first 


Electro magsetie Badiatioa 
indocfaiKe and an EMP is induced 
in the latter as long as the current in 
the first IS changing 
Ituworthwhil noting at this point 
the difference between alternating and 
direct current If wo apply a steady 
direct voltage to a ci cuit we eventu 
ally and as a rule in an extremely 
short tune obtain a steady current 
vhich can be calculxted exactly if we 
know the ohmic resistance of the 
circuit, and any back 1 MPs which 
may exist in it from causes such as 
chemical polansation thermo-electn 
city etc Cut if we apply an altenu 
ting voltag to a circuit we find that 
the strength of the current produced 
IS DOW d 'pendent upon three things 
the ohmic resistance the inductance 
and the radiating power of the circuit 
The last like the indoctance depends 
upon the frequency and is greater 
otlier things being equal the more the 
magnetic field of th» circuit is spread 
out It IS now quite a common ptae 
tice to refer to both the self induetaAce 
and tho radiating power of a circnit la 
terms of ohms the inductance plus 
the true ohmie resistance beiOj, tnen 
called impedance These figures 
simply mtian that tho circuit carnet 
the same current with a given EMP as 
It s ould do if the effect of the self 
inductance were obtained by a non 
inductive resistance of so many ohnu 
and the same for the radiation 
resistance Whereas however the 
iinpcdance docs not help us to csJ 
cuUte the amount of energy absorbed 
m the circuit the radiation resistance 
multiplied bv the square of the current 
gives os the energy actually radiated 
sway just as tho square of the true or 
ohmic resistance gi es us the energy 
transformed into heat. It should be 
noted however thst both impedance 
and radiation resistance depend upon 
the frequency the former varying 
directly at the frequency while the 
latter usually vanes as some rower of 
It greater than one Purther dis 
cussion of this type of radiation wiU be 
found ID the artide W ikelzss 
hveryoaeUnowfamiliarwitbtheradi 
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ation Will out by brondcastiriKsl.nlion'i 
rhosc «a\e<. arc radiated from aerials, 
or antcnn.i', as tlicy arc also called. 
tJic height of uhich runs to hundreds of 
feet Apart from the fact that light 
travels at the same speed as that of 
cleelnc \sa\es. its vcr% short v.ui 
Icngtli, combined witli the fact tint 
\io knoM the atom to contain electric 
charges in violent motion, is sufficient 
to suggest that light nates must be 
very short electric naves broadcast by 
stations of atomic dimensions A 
discussion of the radiation of light, and 
the shorter naves knonn as X-rats 
and r (gamma) rays, nill tie found 
under the heading Quantum Tiilokv 
but It IS interesting to note here that 
tlie feat of bndging the g ip hetnecn 
light naves and cicctnc naves has been 
accomplished 7 he red rays of the 

bpcctnim have Uie longest navc- 
lengtli of light rays, this being c 700 
millionths of a millimetre lleton 
those red rays nc have the invisible 
heat rays Hiose have been traced 
donm to a wave-length of r 4- milli- 
metre, while the ordinary methods of 
producing electric naves have been 
refined until naves as short as 
millimetre could bo produced It haV 
moreover, been possible to produce 
optical interference (mc Orrics be- 
tween cicctnc naves and " infra-red 
or heat rays 
A word should be said about the 
reflechon of electric waves When an 
cicctnc wave meets a conductor, that 
IS to say, a substance m which the 
electrons are free to move, these will 
bo set into motion by the electric force 
It the conductor is a good one the 
waves vvill not penetrate il, their whole 
energy being absorbed in setting tlie 

electricity, hovvever, mil immediately 
as it receives 
It, and it does so in the opposite 
direction We can also see that waves 
m which the electric linos arc, say 
vertical, jvyvll bo reflected only by con- 
H^.^tWial in which the electri- 
V, vertically, so that a 
g of vertical bars will 
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1 reflect the navc-i, v.hfle one consisting 
of horieoutal bars mil allow them to 
pass Such radiation is said to tio 
pa>ansi(i If no have radiation 
vibrating in all directions, only that 
part parallel to tlie bars Will bo re- 
flected, and that at right angles to 
them lie transmitted, radiation vibra- 
ting at any other angle being split up 
into a reflected part and a transmitted 
Jiart Such an arrangement, tlicrc- 
fore, forms a polanscr, familiar in con- 
nection with light (sec Optics) long 
before it was known in connection mth 
electric radiation A grating capable 
of being rotated m its oun piano will 
act as an atialysor, and enable us to tell 
in nliat direction a wave is polanscd, 
by turning it until it stops all trans- 
mission it IS useless to attempt to 
reflect viaves by means of reflectors 
small compared mth the navc-lcngtli 
they arc to reflect, this being the reason 
why it IS impossible to build mirror 
to catch and send m a certain dircctioi 
the ridiation from an ordinary' broad 
casting station .is the mirror of i 
searchlight reflects, the light from ai 
cicctnc arc To do this nc require ti 
use short n.a\cs. and this is non bciiii 
done m the so-called Beam SMtons 

It nos for a Jong time suppose! 
that electric vvav'os produced by' ordin 
ary mc,ans would fall off so rapidly 
in intensity mth increasing distanci 
I'm source that cvperimcntinj 
with them would be impossible, since 
the amount of energy available wonlc 
be too small to be detected Thf 
false assumption was made that tli( 
intensity would diminish as the square 
oi the distance from the source Tim 
IS not the case with the radiating 
antenax of the Marconi type shown m 
f’S 4 , for the cicctnc lines travel 
away from the radiator m the manner 
sionn in the Fig, each set of loops 
representing a wave If the earth 
were flat, the intensity would fall off 
fr... , il' fb proportion to the distance 
irom the station . as it is, it falls ofl 
much more quickly than this The 
o°"over, is surrounded by a 
complete shell of conducting gas called 
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:hs Ileavuide la^er and this acts tuie combined with the of a bath 
IS a reflector which to some extent of correct composition and free from 
neutralises the effect of the earths impurities Ci^ful cleansing of the 
;onature (j« Atmosphere Wraa objects to ^ plated is essential 
i^ss) Grease the worst kind of dirt in electro 

Bectrootkr see Electricai. ptatujj is r mo ed by heating the 
Measuring Instruments object or by boiling in caustic soda 

EleettOD the ultimate particle of This u followed by pi klinf' lo strong 
which all matter is composed It acids nitnc acid or nitnc and sulphun 
carries a unit charge of negative acid mixed being used for brass copper 
electricity and Its mass is e nrtth and other non ferrous metals while 
t^t of an atom of hydrogen See iron is usually sand blasted to remo e 
a so Atom scale and then treated with sulphuric 

EIectro*plabng sod Electro-typing a id 
the coating by an electrical process For copper plalm solutions of cop- 
of an article with another metal per sulphate acidified with sulphuric 
or mixture of metaia In electro- acid ina> be used but tln^e are not 
mating the article to be coated satisfactory ivith iron steel or rinc 
becomes the cathode in a solution when a bath consisting of copper 
of a salt of the metal with which It IS cyanide dissolved in a solution of 
lobe plat d the anode usually con jMtassium cyanide h necessary It 

sjsting of a piece of the same metal is possibl to deposit beass from a 

the transfer of metal taking place by eyaoide bath coataioing by weight 
electrolysis [see Elzctro^hekistry) 4 per cent of potassium cyanide 
•la electro typing metal Is deposited I 6 per cent copjwr acetate u 8 per 
apon a non metallic surface rendered cent of tioc chloride 8 per cent of 
conducting by the application of sodium lulpbidc and 11 i'>cr cent of 
ffrspbite siJser deposited from re ammonium carbonau hot it is nctes 
oo^g solutions or other conducting eary to adjust the current density 
substance It is used for moulding scry carefully by trial Si ler and 
•**ci‘y the form of the surface on gefd are alwavs deposited from cyanide 
wbKh the deposition takes place baths containing 1 d per cent of 

in both cases a factor of great imjxirT nitrate of silver and 2 6 per cent of 

the current density usually cyanide of potassium in the firmer 
m amperes per sq ft or sq cm case while for gold 1 per cent of gold 
'Vhen a current is passed between chloride and - per cent ofpolas.ium 
ttietai electrodes ui a bath it cyanide are suBicient %ieAf/ is 
OKtributes itself according to tbe usually laid down bom a solution of 
Wstanee of the path o^n to it mckd aoimonium sulphate { fi jicr 
httle current wiU reach the ceut) containing c - jJer cent of 
aide of the cathode which is turned boracK acid CA om urn piasixg is a 
away from the anode and if there are difficult operation the raetal is not 
deep hollows la the cathode the depoMted aa such by the direct action 
current density within tbe<e will be of the cuireut but is producetl by 
much lower tti.uj on the raised por rHucUon by tl e hydrogen generated 
tions This effect is coinjvensatcd to Chromium pUtmg is frequently used 
wme ext nt by concentration polari to give a very hard we.ir rest ling 
aation. ximaH objects are kept in surface which aim resist* tam-vling 
motion during plating and better than cwkel It is a belter 
«o deposit thereby made more uni r^ector of lii,bt and best than the 
i^orm. Tbe tcmpmtnre of tho bath is latter metal and hence Is coming 
"W Important and aueeessful worbmg into use in the inauufeclure of 
spends upon observance of tbe reflectors 

current density and tempera 1 ecently the elcctn>-pjtlng ol 
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%ron Iw*! to dcvtloncd that it will 
rebuikl the siiriace of worn machincr>’ 
Succt'i’; Ucpeiich on nn cliiboraic 
procc'.s of Mirf.ice cleining, in \%hich 
clectrolj “iis k used 'Iho bath ii a 
ncuti-al solution of ferrous amnionnini 
sulphate The deposition of iron upon 
copper plates for cngraMiig has long 
beta in «sc , the life of an engrared 
plate lb thereby greatly prolonged, 
and the coaling of iron, uhith is 
evtrcmely thm and in no wav delr.iets 
from the <iualit> of the work, c.an be 
reneucd if ncoo'-sary 

Elcctrosraoso is a general term 
.ipplied to 
closely allied 
phenomena 
of luo Kinds. 
caiaplortiw 
.1 n d dretro- 
oimeiis Jn 
general, any 
solid body m 
J 10. t— Moswirnl o( U iter cont.act w ith 
under LIcctrcnmosc n Jitnnd nc- 

quirc-s what is termed an ekctiic.il 
double layer, the sutfacc of the solid 
iuiving a positive electric charge and the 
liquid in contact uith it an equal iicg.i- 
tivc charge or vtcc versa If an clcciric 
volbago IS applied to the lupnd, it 
tends to cause a slip between these two 
ch.argcs. If, for instance, we h.ave 
two glass tubes connected by a 
capillary tube conlammg w.atcr and a 
pair of platinum electrodes, the glass 
will charge itself negatively "lUi 
reg.ard to the water \Vhen wc npplv 
a potential thlfercncc, there is a small 
How of current m the ordinary way, 
but wc also find that the water itself 
moves tow.ards the negative pole, 
and actually builds up a difference of 
level to a point at winch this difference 
forces back water as fast as the 
•applied voltage causes it to move 
If instead of performing the cvperi- 
inenl in this manner wo powder gl.ass 
very finely and suspend it in water, 
wo shall find that tlie p.articles will 
move towards the positive pole 
Those cffeels have notliing whatever 
to do with the passage tJirough the 


liquid of an electric enrrent, which is 
earned by whatever ions may lie 
present (rrr Ei i cxno ciicMiBTitv). 
xho effe'ct IS found in othir liquids 
also, and solids ; a ' substance of 
higher dielectric constant {see Here* 
TinciTV) charges itself positively to 
wards a siibst.ince of lower dieleclnV 
constant, when we arc dealing with 
good insulators 

nicctrosmosc finds hiniled tedinical 
applications, though not to the evtent 
hoped for bj enthusiasts If a block 
of wet pe.il be pressed between two 
pcrfonitcd metal jil.itcs, most of the 
water rapidly flows .away when a 
potentKil difference of CO or 100 volts 
IS aiqilicd If electrodes bo applied 
to the ends of a freshly i lit log of wood, 
sap flows awav' under the influence of 
a volffigc, .and will be followed by 
water if a sujiply of this is av.atlab'o 
at the electrode, the washing out of 
.1 great ni.iny industrial organic 
siibst.ances, such .as hides, vegetable 
products, and so on is accelerated m 
this w,iv, and it is also possible 
to introduce substances, sueh .is tans, 
which arc re-quired to .act upon the 
malcrial If a very fine insoluble 


f<NirE Clay Shcct 



material such as clay', steatite, or 
alumina is suspended in water con* 
Laming traces of suiLable electrolyte 
w'hich affect the electric charge of the 
p.irtieles, one of a pair of electrodes 
immersed in liquid and connected to 
a source of V'oltagc will become covered 
with a solid Layer of the powder 
Objects c.in bo moulded in tins way, 
and It has been used for forming 
small vessels which are afterwards 
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ati liom txce«Jing\y fine powdtn ol 
cfractory substances On a larger 
calc It has been made use oi iot 
efining cla> or rather lor throwing 
lowB the clay in a solid mass from 
I thitt slip the electrode used vs a 
■oiler and the precipitated clay b 
■ tripped off eontinuously in the fotni 
if a thick sheet 

Eeelmm a naturally occurring alloy 
if gold and silver The content of gold 
is variable being e per cent 

itber tnet^ such aa copper bumuth 
palladium are also sometimes 
present Elcctrum was the name 
spplicd in ancient Greece to a gold 
silver alloy containingGO per cent gold 
BegutCf sm\£Iise 
E legit in law nrrit ordering the 
seUure of a debtor a land in order to 
satisfy a judgment debt 
I3eg7 name gives to a form of 
poetry of a mournful and reflective 
ebarsiettr and denoting in particular a 
Song of mourning for some departed 
fnend The term and the form are 
slihe a legacy from ancient Greek 
literature A well knoivn Cngiiab 
example U IitUton a £.yeiiat 
ESementuy Education in England 
Vios first organised oo a voluntary 
system in the early years of the I9tli 
cent the British and Foreign Scho^ 
‘wiety being established m 1808 and 
the National Society for ProraoUng 
^e Education of the Poor in the 
Pnociples of the Established Qiurcb 
m 1811 These schools aimed at an 
education which had a leanmg to- 
Wards lodustnat teaming as opposed 
to the preparation for the Univer 
«tic8 pTovided by schools whiA 
demanded a considerable fee for the 
^ucation given m them In 1833 
the first Government grant was made 
towards free education for the 
Working class £ 0 000 being allowed 
to the two above mentioned societies 
for school building Right up to 
18 0 grants continued to bo miule 
and the struggle went on as to wbetha 
th schools shonid be nndrnotntna 
, twjBil or Church of England The 
■ Act of that year established Schotd 
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Bonids and made an attempt so to 
ofganise religious instruction that it 
shimld be acccptible to all Christians 
The School Boards were given powers 
to make rules regarding compulsory 
atteodaoce Theso Boards uere 
abolished in 100** by the 1 ducation 
\ct of that year The Board of Cdu 
cation established in I8J^ las given 
very wide txiivers and Local Pduca 
tional Autnonties were constituted 
(or counties and county boroughs 

The leaving age is a subject of 
much cootrover y at pre ent In 
London tt rs 14 but local authorities 
Iiavo power to raise this to 13 and 
there is a large body oi opinion in 
favour of raising it to IG largely in 
order to remove the competition of 
young people in the labour market 

IhipiJs in elementary schools may 
compete for schotaistups to secondary 
schools (qv) and aIS 7 to central 
schools i^v) to which there is also a 
sjstem of entry by T commetilatioa 
on thebo-isoi the generals bool record 

In 1930-1 the total number of 
elementary schools in England and 
Vtalesww 0 869 vtth&ccninmodatioa 
for 7 16’ 067 pupils and an average 
attendance of 4 9 too >6 The number 
of teachers employed was 168 034 of 
which 43v39 were men and I 5 306 
womeo Local authorities xpended 
in 1930-1 a total of £64 910 634 on 
elementary education Sig also 

LOVCATIOH 

Etemeols The following table gives 
a complete list ol all the chemical 
elements 9- tn number together with 
their pnne pal physical constants 
Tvhen known The nature ol an ele- 
ment IS discussed in the article 
CHCuiSTRy and iurther particulars as 
to the uses and propert es of the 
indvvidualelernentjwillbef und under 
their own headings The various 
ciements that liave rad oactive pro 
n rtte* are also discussed in the article 

KADIOACTtVirY 

The atomic weights in the table 
on pp 64-5 are those given by the 
Inteniational Commission for 1933. 

The rlements AlalUmine llluunci 


Elephant 

incisor tcetli, are used for uprooting j 
trees or ripping off strips of bark for| 
food, and also for fighting For masti- 
cating woody and other coarse ■vege- 
table fibre the grinding teeth are very 
elaborate in structure and have broad 
flat crowns Owing to the smallness 
of the mouth, there is only room for 
one complete tooth above and below on 
each side at a time These teeth 
follow each other along the jaw, the 
one that is in use, as it becomes gradu- 
ally smaller with wear, being replaced 
by anotlior close behind it 

Elephants go about in herds up to 
c 40, and frequent forest or bush 
country near 
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lakes and 
ri\'ers,which. 
being good 
swimmers, 
they often 
enter They 
are slow 
breeders, the 
gestation 
penod being 
abo u t 2 0 
months, and 
usually only 
one calf is 
born in a 
season The 
duration of 
life has been 
greatl} exaggerated, and is probably 
not more than 70 years 

There are two e-visting species of 
elephant, the Asiatic and the African 
The latter has larger ears, a less promi- 
nent forehead, and a simpler type of 
grinding tooth It is also somewhat 
larger, big bulls being between 1 1 and 
12 ft high, and weighing over G tons 
This elephant is now being tamed and 
worked in certam parts of Africa, but 
tlie Asiatic species has been domesti- 
cated since the dawn of history, and, 
on account of its docility, strength, and 
intelligence, is a most useful beast of 
burden It is also used for tiger- 
shooting, and was formerly employed 
in warfare It is possible that the 
elephants of the Greek armies that 
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fought against the Romans came fre 
the East, but there is evidence tli 
those Hannibal took across tlio 
were the African species, w'hich 
potentially as docile as the Asiat 
White elephants occur now and agE 
in Burma and Siam, and arc higf 
prized and regarded as sacred 
TuslvS of elephants are the ch 
source of ivory, and are obtained frt 
both species, those of tlie African e 
pliant being most prized, on accor 
of their superior size A single te 
may exceed 11 ft in lengtli and wei 
over 200 lb 

Elephanta Isle [Gharapun), island 
Bombay Harbour, 5 m from the ma 
land There are a number of ro 
temples and an immense statue 
Siva with three faces The name 
derived from a huge statue of 
elephant which was formerly on 1 
island , It was removed to Bomb 
in 1804 

Elephantiasis, a disezise charactens 
by inflammation of the fibrous cona 
tive tissue, leading to excessive swelli 
of the leg, scrotum, arm, or breast, a 
more rarely of other parts, and ■taki 
its name from the resemblance to thi 
of an elephant brought about in 1 
legs of the patient It is caused b] 
parasitic worm, Ftlana, which blo< 
the lymph vessels, and at the sa 
time causes irritation of the skin i 
disease is practically confined to 1 
tropics, and is influenced by the disl 
bution of mosquitoes The affeci 
limb should be massaged and elevat' 
and good results are obtained by 
j'ecting fibrolysin daily for sevc 
months Elephantitisis of the scroti 
generally produces an enormc 
tumour, which must be remov'cd 
operation 

Elephant Seal, or Sea Elephant, is 
called from being the largest of i 
seals (q V ), and from the presence 
the nose of the male of a sac of si 
which can be inflated to simulate 
short trunk. The female is only 
10 ft long, but the male is twice tl 
length and has a girth of 16 ft or 
Elephant seals were formerly abundi 
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)a the islands of the S oceans but are iuU worth and importance of this work 
now Karcc owing to their nholesaJe when it was performed the following 
daughter for oil of which a large male year at Dilsseldorf As a result of liis 
mil yield over "00 gallons A smaller German access Elgars reputabon 
kind occurs on the W coast of Acnenca immediately grciv m England and 
as far h as California great intere t was taken in his next 

Eleusinisn Mystenes fELCsiN ixv] oratorios The tpouUt aod its con 
Creek initiation ceremonies connected timiation The A gdo n given at 
aith the worship of Demeter believed Burningham in lOOt and lOtiO respcc 
to have been first performed at Eleusis lively Manchester heard the magni 
Eteratoit, see Co*>vevoas ficent First Aj npkony m 190S under 

Elgar Sir Edward (ft 18o ) greatest Richter The 1 loAn tt>«rrrfc> followed 
English composer since Purcell was in 1010 Ivrcisler playing the solo 
bom at Broadheath near Worcester part at the (^een s Hall The iecuKd 
liis father was the organist m St SyMpAony with its wonderfully 
George s Roman Catholic Church in ingenious thematic treatment and 
that city and his music lessons were superb orchestration was first given in 
practically all that bis sou ever re lOII Oth r worksof the first import 
ttived In spite of or because of hi» ance are the 
compete lack of snv acadeniie tra n symphonic 
mg Elgar towers above anyol his con poem FutsUff 
yentiooally trained fellow musicians ode 

Inhisyouthhemastered ranousinstni the Vine 
tnents became high!) proficient as a AfaAmdOi.) 
wohmat played in orchestras con I lo/in Sonoia 
ducted choirs and brass bands accom m F Minor 
^led augers and finally succeeded (1919) Piano 
to Ais fathers position as church Ovia/ef ( 1010 ) 
organist in 18S5— all of which helped and Piofbn 
hin to become the master of m tru eello Conterto 
mentation that he IS to-day In 1889 (1019) His 
he married and went tolive in London most import 
whichheleftSyearslater disheartened ant work 
by the lack of interest the music pub during his EUw td Ds 

f^hen dispU>ed in bw works While comparatively unproductive recent 
be was living in the more congenial vears rv the light but exquisite and 
environment of JIalvem he had his characteristic A «'rjfr/5«if« for orehes 
^t real success with the cantata tra The finest conductor of all these 
hing Olaf in 1890 Other choral works u the composer himself 
works followed notably the beautiful Elgar is now recognised in his own 
Ocle of Sea Pictures wntten for Clara country as the master that he js He 
Butt in 1899 in which the distinctive has rrceived the Order of Merit and is 
Etor idiom and his easy mastery Master of the Kings Musick 
of the orchestra were already slrikin^y Kigin and Klncsrdme, Earls oL 
evident The same year saw the first The earldom of Elgin created 1033 
performance in London under Richter was united with the earldom of Kin 
of his first major work the remarkaUe catdioofcr ated 1047) in 1 47 Thomas 
Enigma V nations and In lOuo his Brace 7th Earl (1760-1S(1) was 
greatoratono The lireamof Gtr nit s envoy at Brussels Berlin and the 
was performed at the Birmingham IMrte aod brought from Greece to 
r wtival Eiigland the Elgin Marbles now in the 

It was left to the German nation In British Museum James Bruce Sth 
■general however and to Richard Earl (1811-1803) his so i was Cover 
i Strauss in particular to appreciate the nor General of Canada from 1817 to 
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1854, ancl from 1802 Vjcerov of India, statement that she %va<5 mcapahle o 
where he died His aoh, Victor iinenting clmracttre or a'cii'iO' ™ 

Alexander, 9tU E.irl (1810-1017), was they were based on persons and 

First Commissioner of WorluS, 18b0, she had knosMi in her ‘ h < 

Viceroy of India, 1801-0, .and Coloni.aJ other novels, Ro»io1a L 

Secretary, 190,5-8 Edvv.ird James, Ho// (1800), and 

his son, 10th harl (6 1881), has scrvctl display w idc learning but little lee s 

on many Scottish public bodies, Ik- Slit died within 8 
came chairman of the Caniegie United riagc to John Cross m “ J 

Kingdom Trust, and Lord High Coin- after tlie death of Lewes She was 
missioncr of the Church of Scotland, of the foremost minds of her time, a 

1925-C was highly esteemed by such men 

Elgin Marbles, Biutish Moscom Herbert Spencer and Dickens / 
Elgon, mountain in Uganda, British Mtll on the Pio^s and hfiddtsDlaKh > 

E Africa, rising above the snow-hne considered her best novels l ’ 

It is an extinct volcano, and remark- Ehot, Sir John (1,592-1032), Engu 
able for the caves on its S face The statesman In 1020, as lender ot ui 
nni of the crater in parts rcaclUA some Commons, denounced the adinuus' 
14,000 ft above the sea tration of Buckingham, Charles i 

El Greco, see riiEorocoruu Do minister, and conveyed his tnipcacn- 
MENico ment to the Lords. 

Elijah, a Hebrew prophet, native of prisoned in the Tower (1027) AW 
Gilead, who lived m the reigns of King his release in 1028, ho brought in 
Ahab and King Ahariah of Israel He Petition of Right before tlic lY“S> 
led a hermit’s life m secluded parts, and challenged Charles’s right to ICU 
emerging at intervals to oppose the tonnage and poundage 
worship of B.a.al It is alleged that he again imprisoned in tlic Tower (lO-J)' 
passed into Heaven in a chariot of where he died icesi' 

fire, and there is a lasting Jewish Ehot, Thomas Steams (6 lo*®/! 
tradition that he will reappear before Anglo-American poet, is the Editor oi 
the coming of the Messiah, the chair The Criterion His works incluae 
of Elijah being still set ready at the The Waste Lund (1022), Poems (lOul" 
Passovermeal In the New Testament 26), Ash Wednesday, Selected Essays 
ho IS mentioned ns .appearing with (l6'12), and critiques of Duu^*'’ 
Moses on the Mount of Transfiguration Shakespeare, and Dante. Hts work has 
The Greek and Roman Cluirchcs ccle- had a great influence on younger con-, 
bratc the festival of Elijah on July 20 temporary poets , 

The Greeks regard him as the patron Elisha, a Hebrew prophet, son oi 
saint of mountains, the Roman Shaphat, and companion of the pW" 
Catholics as founder of the Carmelites phet Elijah When the latter w<is 
Ehot, George, the pen-name of taken up into He.av’cn, Elisha rC’ 
Mary Ann Evans (1819-1880), whose ceivcd his mantle as a sign that hO 
early reaction against the conventional was intended to be his successor Be 
life of the country gentlefolk left a lived during the reigns of Jehoram, 
mark on all her work Until 1853 Jehu, Jehoahaz, and Joash, and from 
she was engaged m work for the time to time exercised considerable 
Westminster llcvtcui In that year influence on public affairs He per* 
she met George Henry Lewes (1817— formed many miracles 
1878), with whom she was closely Elixir of Life, sec AecHEMy 
associated until his death Under Ehzaboth, St. (1207-1231), Hun- 
her famous pseudonym, she now be- ganan saint, daughter of Andrew IE 
can to produce novels Adam Bede King of Hungary, and wife of Louis I v, 
(1859), The Mtll on the Floss (1800), landgrave of Thuringia, famous lor bet 
and Silas Marner (1861) justified her chanty and piety 
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EUzabetb (1633-1603) Qaeen ol 
Jngland and Iretaad daughter c! 
lenry VIII and Anne Boleyn b at 
Jreenwich. Lilie her half sister Mary 
he rras declared Jllegifamato after 
fenry a tnamage with Jane Seymour 
•ut THililce Mary spent a compata 
ively happy childhood and receited 
iti ettreinely thorough edncatioii which 
oade her in later hie a fit cfueen to 
ule a people which both in Lterature 
ind music was represented by some 
>i the greatest figures m England a 
ustcptj Ehaabeth was well adapted 
o be the figure head of that brilliant 
ind glamorous company of writers and 
uusicians who arc ibiown as the Ebza 
^ethans Her man} sided and com 
^lex personality inspired men of action 
JO less fencctly than men of inteUect 
10 that Draho and hia intrepid com 
Knions invested Gloriana s name with 
in added colour and glory Her life 
Kfore her tccesuoiv wu not without 
Its dangers and at the time of the 
ftyat rebellion Mary had her im 
pruosed m the Tower But it was 
also due to 6far} that her reign bad 
luch an auipicious beginutog \ 
Jountry sickened by the former Queen a 
tnetcvlesa persecution of toePiotestanta 
and resentful of her mamage to the 
Spanish and Catholic Philip welcomed 
aith joy a new queen so thoroughly 
EngUsh who wras prepared to estab- 
lish a religious compronuse in the 
interests of the State She came to 
the throne m 1659 and set herself to 
the achievement of a formula which 
Could be subscribed to by Catholic and 
Protestant TheresultwastheThirty 
nine Articles which she promulgated in 
1503 The skill widiwhicii she handled 
the thomj rehi^ioos question was ex 
tended to her diplomatic relations with 
foreign powers and here a remarkaMe 
capacity lor sinking her own personal 
intereata in those of the State enabled 
her to conceal her political motives m 
her dealings with foreign princes by 
a cloak of amorous coyness t acil 
Uting capnoous feminine coarse 
forthright, and masculine she emerges 
from a fog of contradiction and in 
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decisioo a great oueen in whose name 
the power of England was established 
on the seas vbo alleviated internal 
ecoDomic hardship bj the famous 
ftiorLaw and retained the affection of 
her subjects throughout her reign 
Her signature to her cousin Mary s 
desth warrant was only obtained with 
difficulty and delay in spite of the 
fact that the existence of the Scottish 
Queen was an eter present danger 
And after the tragic death 'of her 
former fasonnte Essex she is said to 
have been stricken with grief She 
died two >ears later an old and lonely 
woman frustrated m ber natural 
fetntoine instincts bat a monarch of 
glorious fulfilment 

Elizabtth Queen o! Rnmtuua (1643- 
1010) married Prioce (later King) 
Charles cl Eumania m I860 She was 
well fcaiown as an authoress noder the 
name of Carmen 5>lva sod was 
an cnthus^tie patron of Rumanian 
poetn and legcou Her works include 
firs Peusits d’xns Brier (189*') and 
Mutter Manote (180'*) 

Qmbeth. Pnueen (1506-1663) 
eldest daughter of James I of England 
The Gunpowder Plot conspirators 
planned to set her on the throne IGOS 
in 1613 she married the Elector 
Italatine Frederick \ who was later 
King of Bobcm a Her daughter 
Sophia wife of the Electorof Ilanoier 
was the mother of George I of England 
□Izabetban Styl^ a term eoi-ering 
Ixte Tudor and early Renascence 
domestic construction m architecture 
and furniture Red brick houses were 
often built in the shape of the letter 
II or E (the latter la compliment to 
Queen CUtabetK) with large windows 
(as Hardwick Hall Derbyshire said 
to be more glass than wall ) low 
roof and decorative ch mneys Llab- 
orate carving nth frequent heraldic 
devices ts seen in the great ball at one 
cad of which arc the oak screen and 
minstrels gxUerj The oak paneUmg 
IS ^ten inlaid with ebony and box The 
mom staircas has handsomely caned 
newel posts and balustrading Orna 
mmta) plaster ceilings predominate 
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Examples of this stjle aro Compton 
n ynyates, Warwickshire , Barsham 
Abbey, Norfolk, and Sutton Place 
near Guildford The mansions attri- 
buted to John Thorpe (Knole, Audley 
End, Holland House, etc) belong to 
the later Jacobean period 
The furniture is typified by the court 
cupboard Sec also Furmtoue 
Elizavetgrad, see Zinovievsk 
E lk, the largest of the existing 
species*of deer (7 v ), are found in the 
central and N districts of Europe 
Asia, and N America They are 
distinguished by a swollen flexible 
snout, uide palmatcd antlers, extend- 
ing horizontally sideways, and long 
tegs Thc> feed mostly on foliage 
twigs, mosses, and lichens, and m 
summer wade into rivers for watcr- 
hlies and other plants In N Amcnca 
knowm as moose, the term 
applied to the wapiti 
(? V ) The so-called Irish elk is a huge 
extinct stag of the European Pleisto- 
cene, found especially in peat bogs in 
Ireland It is of doubtful affinity, and 
modem elk 

Elkhound, sre Eskwo Dog 

Richards (1801- 
1805) Inheriting the family silver- 
plating business in Birmingham, he 
^^T^cnmented with the use of electn- 
citjan metal-work, and wath his cousin 
and partner, Henry ElUngton. took 
over in 1840 John Wnght's invention 
of an electro-plating process and 
devdoped it commercially, founding 
electro-plating industry 
Ell, see WriGKTS and JIcasures 
ma(d c 610), founderof the kingdom 
of Sussex He ted the Saxon invasion 
of Sussex from 477 to 401, repellmg 
the Britons, and capturing the Roman 
(later Pevensey) 

Earl of 

(1790-1871), English politician and 
Governor-General of India He took 
firlt politics as member 

Commons, then 
(1818) of ae House of Lords He served 

as Lord Pn^ Seal and later as Member 
of the Board of Control m the Welhng. 
ton Government of 1828, and under 


Eliis Islaai 

Peel In 1811 ho became Governor 
General of India He fought agains 
the Afghans, annexed Siiid and pan 
fled the Silclis, but was recalled by tin 
East India Company in 1844 Suh 
ject to hostile cnticism, his adnunisto' 
tion was defended by the Goverumenl 
and Ellcnborough made Earl Presi 
dent of the Board of Control in ISoShe 
had to resign ow tng to his censure ol 
the Governor-General of India 
Ellice Islands, see Giebert and 
Ellice Islands 

EUjchpur, town of Bntish India, 
formerly the chief city of Berar, no" 
of local importance only It is " 
centre of cotton trade Many ino- 
njonals of past greatness give the town 
a certain romantic interest Pop t 
24,000 

EUiot. Rt. Hon Walter {b IS8S), 
Conservative politician Educated 
at Glasgow University, he holds the 
E* Sc , LL P , and medical degrees 
While a student he was President 01 
the University Socialist Society, but 
has been an unswerving Conservative 
since entenng Parliament in 1918 
He serv'ed w ith distmction in the World 
War. was made Under-Secretary et 
State for Scotland (1926-9), and 
became Financial Secretary to the 
Treasury. 1931. and Minister of 
Agnculture, 1932, m which jear he 
was made a Privy Councillor 
^ott, Ebenezer (1781-1849) Eng- 
lish poet and Chartist agitator, known 
lor Ins Corn-Law Rhymes (1831) 
His well-known hymn, " When wilt 
Thou save the people ^ is still in use 
E^, Henry Havelock (i 1859), 
English psychologist, essa5nst, and 
man-of-letters , studied medicine, but 
practised litUe His psychological 
works include Man and Woman (1891)- 
and the monumental Studies in th 
Psychology of Sex (7 vols ) Othei 
works include Impressions and Com 
ments (1914. 1921, 1924), Little Lssayi 
°J Virtue (1922, 1931), etc 

Elhs Island, a small island, used as 
an irnmigration inspection station, m 
JVew York Harbour A naval maga- 
zine IS situated there 
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HDora, Caves ot, a ^up of temf^e 
:a\e» in Hyderabad India near the; 
■oins of Kaota holy shnne of Deccan 
'fussulmans and the burial ground of 
Cmperors There are 1" Brahmin 
aves 12 Buddhiit and 5 Jam some 
latiuR from the 4th cent a D They 
rontain sculptures of various demons 
gods and g^desses 

EUore, to«-n of the Madras rrovince 
Bntlsh India formerly capital of the 
district of the h Circars It occupies 
an important position at th junction 
0^ canals from the mouths of the 
Kistna and Codas an and is o marLet 
centre lor agricultural produce Car 
pets are manufactured Top e 
40 000 

Elm, long lived tree with atternate 
stalked deciduous leaves generally 
Kmled ard harsh In the British 
Isles two species sue known the com 
moa elm (l/fMut eamptsins) found 
twnghout S England andtbexych 
elm J irfMui moiimna) of N England 
and Gotland The common elm has a 
smMler leaf than the wjeh elm 

Elms are noted for tne unexpected 
m^er in vrhich large branches may 
suddetdy break ofi and crash to the 
ground The trees themselves are 
easily uprooted in storms and shout 1 
not th refore ^ planted iieir housca 

The timber is useful as it does not 
splinter It is used for furniture 
panelling tent pegs swingle trees 
parts of vehicles and coffins and lately 
a use has been found for sections of. 
elm trunks as attachments to trawbnv 
nets 

Much harui has recently been 
wrou2ht to elms by a disease wh ch has 
found Its way to the Br tish Isles from 
the Continent and causes the branches 
to grow abnormally bo preventive 
against the j reading of this disease 
has been found other than the de 
stniction cf afiected trees 

Elman, Mnehs (6 189'’] famous 
violinist of Bussian birth He be 
tame a pupil of Auer at St Petersburg 
neder whose tuition he made such re- 
markable progress that he was soon, 
appearing with sensational success as a' 


T Elptunstone 

prodigy Di the time he was 16 
Elman was a hmsbed artist famous m 
Europe and America To-div he is 
known throughout the world as a 
vioIin virtuoso with a technique of the 
highest order and a remarkably 
beautiful tone 

Elmma, tovn of GolJ Coast colony 
Bntlsh \V Afn a it i not now 
cotnmrrciaUy important but is of 
interest as the first permanent Euro 
peon settlement by th I ortnguese m 
1481 The to vn was taken by the 
Dutch tn 1637 it was sold to Great 
Britain in 1873 the conditions of the 
transfer were among the causes of the 
AshannUaroflS 3-4 lop c 4 590 
Elmira, cifv of bew \ ork State 
USA an important raih av t-entre 
with manufactures of Sencultural 
machinery railway materials boota 
and shoes The battle of be vtown m 
1770 which ended in the defeat of the 
Americaii loyalists and their Indian 
allies was fought in the neubbour 
hood Pop (1030) 47 400 

£3 Oheld [Bt- o BA tt>] capital of the 
Kordofan province ot Anglo-Egyptian 
Sudan IS an important trading centre 
for gutn arable and ivory The 
terminus of th* railway runoing S 
from Khartoum is at LI Obcid In 
1883 Hicks Pashas Egyptian army 
was totally destroyed by the Mahdists 
near the town Pop c 16 600 
Elodea for Canadutn Pond ft etd) 
plant growing submerged in water 
usually floating a littl below the sur 
fare It has kmg green stems and 
small pointed leaves It was intro- 
dneed into Engli’ih fresh waters is 
advertently from Canada and has 
become a pest in some parts formin'^ 
den ematswbicb block the waterway 
It IS often used in goldfish bowls and 
Beshwater aquaru 
EIoi, St see St Eloi 
E lptunstone. Moentstnart (1770- 
ISoSI Engiishstatesmanandhistorian 
In the service of the East India Com 
pony he helped to spr ad Britain S 
influence in India serving as aide- 
de camp to VkeUesley 1803 being sent 
as Envoy to Kabul 1803 and os 
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Rciident at Poona, 1810-17 Un- Vaughan Williaitfi and Elgar, liissing- 
fortunatrly. Ins wrc rule in the jng m the latter's Dream a) Geref'ta^ 
Pcccan \\ as not extended to the whole bung his most notable achievement 
of India, he refused the f.overtior- After his death a rncinorial to liiro was 
Generalship on account of ill-health placed in the Queen's Hnll, London 
He eerote a History of India (j841i Ely, a cathedral City in the Isle of 
Elphinstonc, Wuliam (e Pn.'-lSll), Ely on the Cure, Canibndgeshlrc An 
Scottish prelate and st.ilesman, v as active i ceLlj market chiefly comprise) 
envoy for James III of Scotland to market g.-irdcn produce There is a 
France .and England, and Ik came large beet-sugar factory, Henrj' Vlll't 
Bishop of Abcrdciti in 1181, later Grammar School, known as the King's 
filling the position of iKird High Chan- School, Ely, incorporates the gatc- 
ccllor Elphinstone was founder of house of the old monasterj'* Ins 



Cly CatliPtlral 


Aberdeen University, and helped to 
establish printing m Scotland 

El Teh, Battle oL Sudan C.ampaign 
(Feb 4, 1884) a force of Sudanese 
under Osman Digna practically an- 
nihilated an EgiTitian column under 
Baker Pasha, who was marching to 
relieve Smkat 
Elver, see Eel 

Elwes, Gervase Henry (1800-1921), 
English tenor, bom at Billing, North- 
ants, and met his death in an accident 
at Boston, Mass Elwes excelled in 
his interpretation of the works of 
modern English composers, such as 


" Porta " Iho Cathedral (see «r*' 
Cathldhals) stands on an eminence, a 
proud and imposing beacon in Fenlano 
It IS an amazing mixture of styles, yet 
has a real grandeur. According to the 
Venerable Bode, the town derived its 
name from the large number of cels in 
the river Pop QOSl) 8382. 

Elysirun (or Dlystan fields), m Grc* 
mythology the dwelling-place of tflj 
good in the next hfe In Homer i 
was regarded as the home of heroC’ 
transferred tluthcr wathout dymS 
Later it w as thought to be part of tfl- 
kingdom of the dead 


13 EmbleBento 

ElrtTfr (Elsnief or EUnttf »re llie motive ivas probably a wish to 
wteroative spellings) a distioguiahed keep the bodj ready for resnmmg exis 
f^dy of 17th-Cent Dutch printers tence in a future life Inthe I8thcent 
Ihe first Elrevir to gam fame vraa European anatomists practised em 
Louis a native of Louvain who balmingwith alcohol oils resm pitch 
K^blished himself in Leaden m IS^ and other aromatics and later injec 
The business which he founded was tions of fluids of arsenicwere used with 
■ on In Leyden and Amsterdam success See alio Peligton Primitive 

by his sons and their children until the Ember Dayi, the \\ ednesday Pnday 

' n ^ great grandson and Saturday tollowmg Sept 14 Dec 

, Peter who was printer to the Univer 13 the first Sunda> in Lent and 
I sity of Leyden The firm produced Whitsunday set apart in the Roman 
I JORny beautiful volumes in Latin and Catholic Church and the Church of 
I Gr«k Rs welt as In modem languages England for prayer especiall> for 
> mdndiogtwoeditiOBsoftheCreekNew those about to be ordained 
I Testameut and several senes of the Embexilejanjt, in law the theft by a 
authors of Rome France and clerk or servant of raouey or goMS 
j Italy Their publications are of great received b> him on behalf of his em 
tantj, and value plover It diffeta from larcenv in that 

^ EmanatlQa, a cnnous philosophico- the original receiving of the propert> 
j tbrological doctrine which regards in was lawful The maximum punish 
j uividuala as tMitpounegs of the divine ment is penal servitude for 14 jears 
I denies the personality of Set ettso LaRcsni 

1 V essence u Emhlematinl or Shaped Poems am 

I penect but Individuals are imperfect poems of which the verses are so con 
in accordance with their distance from stroeted and arranged as to form a 
the ewcnce Evil is thus a necessary shape having some reference to their 
part of the universe inherent m the subject Su^ poems were wntlen by 
Concept of an individual as distinct the ancient Creeks and by the later 
worn the divioe essence Latin poets and there are English 

Emanatioii, isotropic elements vrhich etamples in Herberts Tk» Altar tai 
ar e ob tained on the radio-active dis Easier Hiugt The practice of such 
tot^TUtion of certain elements There wntiuv in European literature has 
w three elements obtained most been deserv edly ri iicided but it baa 
^mmoo being the radium emanation an honoured place in for tsampie 
•n element known as radon (a 0 ) The Japanese literature m which a poem is 
three emanattons belong to tne group to a Urge extent valued putelj as a 
ct elements known ns the inert gases picture 

(fv) the other radio-active emaaa EiablemenU, the right of an agn- 
those from thonum and cultural tenant whose lease lapses 
' svtin ium known as thoroa and actlnon before harv cst to enter the land and 
^ They are all short gvther the crops It extends onl> to 

y lived elements which undergo further nrinual art fiaal crops such as oirn 
H decomposition See also rsnio- and potatoes It anscs from the pnn 
*dnvTTv cipletbatatenantwhoselrasedepends 

'/ (Aug 2S 1833) upon un uncertaintj eg Where ho 

'.r ®i*®iishing slavery throughout the holds under a tenant for life shall not 
w i“ *°'dmes £20 mllions was be prejodiced by a sodden determina 
if ^if'^^*®*>^r®dsation to slave-owners turn of I is lease Lnder the Landlord 
j Embalming preparation ot dead and Tenant Act 1851 such a tenant 
! j Ts '** ^ they will Dot decaj lor years at a rack rent is entitled in 
ine ancient Egyptians were especially lien of emblements to remain in 
, C and many m mmiei {from occupation until the end of the current 

ji» Arab, for b lumen) are still preserved year of his tenancy Under the 
E-tV— 3 
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Resident at Poona, 1810-17 Un- Vauglian Williams and Elgar, hissing- 
fortunately, liis wise rule in the mg m the latter's Dream of Geronhin 
Deccan was not extended to the whole being his most notable achievement 
of India , he refused the Governor- After his death a memorial to him was 
Generalship on account of ill-health placed m the Queen's Hall. London 
He wrote a Htstory of Ivdia (1841) Ely, a cathedral city jn the Isle of 
Elpbinstone, WiUiam (c 1436-1514), Ely on the Ouse, Cambndgeshire An 

Scottish prelate and statesman, was active weekly market chiefly comprises 
envoy for James HI of Scotland to market garden produce There is a 
France and England, and became large beet-sugar factory Henry VIII's 
Bishop of Aberdeen in 1484, later Grammar School, known as the King's 
filling the position of Lord High Chan- School, Ely, incorporates the gate- 
cellor Elphinstone was founder of house of the old monastery, / the 



, Ely Cathedral 


Aberdeen University, and helped to 
establish printing in Scotland 

El Teh, Battle of, Sudan Campaign 
(Feb 4, 1884) a force of Sudanese 
under Osman Digna practically an- 
nihilated an Egyptian column under 
Baker Pasha, who was marching to 
relieve Sinkat 
Elver, see Eel 

Elwes, Gervaso Henry (1860-1021) 
English tenor, bom at Billing, North- 
ant^ and met his death in an accident 
at Boston, Mass Elwes excelled in 
Ins mterpretation of the works of 
modern English composers, such as' 


" Porta " The Cathedral {,see unit 
Cathediials) stands on an eminence,: 
proud and imposing beacon in Fenlanu 
It is an amazing mixture of styles, ye 
has a real grandeur According to tlr 
Venerable Bede, the town derived it 
name from the large number of eels i® 
the river Pop (1931) 8382 
Elysium (or Elystan fields), m Greet 
mythology the dwelling-place of tw 
good in the next life In Homer i 
was regarded as the home of heroes 
transferred thither without dytog' 
Later it was thought to be part ot W® 
kingdom of the dead 




IieTir 1 

Elzcrit {EUevtrr or LLivier are 
■tcraative spelling?) a distinguished 
irruly of llth-ceot Dutch printers 
he first Elzevir to gain fame was 
«uis a native of Lous-ain v.ho 
stahlished himself m Levden in 1580 
he business tibich he founded was 
amed on In Leyden and Amsterdam 
lyhis sons and '^ir children until the 
eaUi m 1713 of his great-grandson 
’eter who was printer to the Unner 
ity of Leyden The finn pr^uced 
nany beautiful volumes in Latin and 
7reek as well as in modern languages 
ncluduig two editions of the Greek b ew 
festament and several series of the 
dassical authors of Rorne Prance and 
Italy Their publications are of great 
rants and value 

Emanation, a ennous philosophico- 
kheotogieal doctnne which regards in 
sividuals as outpounags of the divine 
t^iiM It denies the personality of 
noth Cod and man. The essence is 
perfect but indiilduals are imperfect 
in accordance with their distance from 
the essence Evil u thus a necessary 
Jart of the universe inherent in the 
^eept of an individual as distinct 
from the divine essence 

Emanation, isotropic elements which 
M obtained on the radioactive dis 
integration of certain el ments There 
•re three elements obtained most 
common being the radium emanation 
^ element known as radon (e » ) The 
three emanaPons belong to wie gioop 
of elements knows ns the inert gises 
tfo) the other radioactive emsna 
tions are those from thorium and 
•ctinium kno vn as thoron and actinon 
respectively They are all short 
uved elements which undergo further 
decomposition Si« also Rapio 
ACTt\7TY 

Emancipation Act (Aug *>8 1833) 
abolishing slavery tliroiighout the 
iiritigh colonics jf20 millions was 
voted as compensation to slavc-owners 

Embalming preparatirn of deal 
B^es so that they will not decay 
aho ancient Lgyptians were especially 
ezpcrt and many mummits (from the 
Arab for blluman) are still pre* rved 


I Emblements 

The motive was probably a wish to 
keep the bodv read> for resuming exis 
tcncemafuturelifc Intbe ISth cent 
European anatomists practised em 
baimiogwith alcohol oils resin pitch 
and other aromatics and later injec 
tions of fluids of arsenic were used with 
succe s 5«a/ri>R*LtoioK Primitive 

Ember Days; the Wednesday I'nday 
and Saturday following Sept 14 Dec 
13 the first Sunday m Lent and 
Wiutsooday set apart in the Roman 
<^tho)ic CKur b and the Church of 
England for prayer especially for 
those about to be ordained 

EfflhezzIemeBt, in law the theft by a 
clerk or servant of money or go^s 
received by him on behalf of his em 
pfoyer It diflera from larceny m that 
the original receiving of the property 
was lawful The roasimum punish 
meat is penal servitude for 14 years 
Stt also La«csvv 

Effltirautical or Shaped Poems arc 
poems of wlucb the t-erses are so eon 
strueted and amngeO as tv form a. 
shape having some reference to their 
sub|ect Such poems were written by 
the sncient Greeks and by the later 
Latia poets and there are English 
etampies m Herberts Tks Altar and 
Caster Wings The practice of such 
writing in Europesn literature has 
been deser\eUly ridiculed but it has 
an honoured place in for example 
Japanese literature in which a poem is 
to a large extent valued purely as a 
picture 

Emhlemenla, the right of an agri 
cultural tenant whose lease lapvs; 
before harvest to enter the land and 
gather the crops It extends only to 
annua! artificial crops such as corn 
and potatoes It arises from the pnn 
cipte that a tenant whose lease depends 
upon an uncertainty * g where he 
bolds under a tenant for life shall not 
bo ptyiu heed by a sudden determma 
tloo of bis lease Under the Landlord 
and Tenant Act 1861 such a tenant 
for years at a rack rent is entitled in 
lieu of cmbleracnta to remain m 
occupation until tho end of the current 
year of bis tenancy Under the 
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Agricultural Holding Act, 1923, if his 
land constitutes a ” holding," he may 
continue to occupy it until the tenancy 
IS determined by a 12-months' notice 
to quit, expiring at the end of the year 
of the tenancy See also Landlord 
AND Tenant 

Embohsm, see Coma 
Embolus, see Blood - vessels. 
Diseases or 

Embossing, the art of producing a 
design on paper, cardboard, metal, 
leather, etc , by forcing or stamping 
out appropriate portions of the under- 
side Paper embossing is effected by 
a die and counter-die (or force) , it 
may be either plain or in colour The 
process is used also for book-binding, 
textiles, and certain iv allpapers 

Embracery, m lav, the misde- 
meanour of attempting to influence a 
juryman to favour one side, otherwise 
than by evidence and argument given 
in open court A juryman allowing 
himself to be corrupted is equally 
guilty of embracery 

Embrasure [embrazhOr], the spaces 
or openings between tivo merlons 
(sohd portions) of a battlement 
Embroidery, the art of ornamenting 
woven fabnc into designs in needle- 
work Embroidery differs from tapes- 
try {q V ) m that the design is stitched 
on the top of a woven material, whereas 
in tapestry the design is woven into it 
It differs from needlework in degree 
rather than in land , since, while 
needlework is pnmanly concerned with 
use and embroidery primarily' with 
ornament, much needlework is purely 
ornamental 

The earliest known woven work con- 
sists of three linen fragments, found in 
the tomb of Thothmes IV at Thebes, 
Egypt (16th cent B c ), and now m the 
Cairo Museum The technique is that 
of tapestry, as the pattern (lotus 
leaves, papyrus blooms, etc ) is worked 
into the warp and not superimposed on 
the finished material Of the needle- 
work of the iCgean, Babylonian, and 
Assyrian civilisations we have no 
trace, hut we can infer the exis- 
tence of the art from references in 


Homer, from frescoes, and from sculp- 
tural reliefs Frescoes from Tity'i'^ 
(Peloponnesus) and vvall-paintmgsfrom 
Thebes (Egypt) make tins quite clear 
On the relief from the palace at Susa 
(now in the British Museum) are figures 
of soldiers wearing long robes orna- 
mented with some kind of embroidery 
Further, we learn from the Bible 
that the robes of Aaron included a 
" broidercd coat " (Ex xxviii 4) 
Embroidery was well knowm to the 
ancient Greelcs Ev'ery' 4 years a new 
embroidered tunic, or peplos, was made 



Crewel Work, c IC60 

for the statue of Athena in the 
Parthenon at Athens , the presenta- 
tion of the garment was attended with 
solemn ritual, as it was earned in the 
Panathcnaic procession Some Greek 
embroideries ascribed to the 4-3rd 
cents B c , w hich were found in 1872 m ' 
a grave at Kerch in the Crimea, attest 
to Greek familiarity wuth the art 
The Romans worked in embroidery', 
attnbutmg its invention to the 
Phrygians Attains II of Pergamum 
IS said to have invented the art eif 
embroidenng in gold, though we read 
in the Psalms (.\Iv', 13, 14) of the 



Embro!dei7 '5 Embrot(J«rj 

Kwi?! diugMtt havinj> clothSnR ©I etiA the 1**4 eml widen itv runt>c 
wrought RTild aod bejnj; brauRKt wa» being rradc m LiiRlatid a well 
onto the king in raiment *f needfe known example being the Sji n c w- 
work The tnumm,t WTappiRp^ feeint (nawi at S tveti!.tU8l ti) Thiugh tlir 
the tombi ct Ij| per Lgypt (to the tlh nnalltj' fell oft in th 14~lath crtil 
eeot, juti ) include fragmentt of em inc Tu lor period «-vs characteriicd b\ 
IroideTy thomng Roman lafluenee luagnificence in dresa the pi rtraits 
RjTantjneemhroiderj le etaractenseil of ifenr> Mil an I Flizal>elh ar 
hyngidityandUckoIiJiiptration and familiar Abfut fbit time fefi/ poiei 
from the eth to the 1 th cent Uizan needlework becxme kn v,n thu n 
tineartiafljeiiced thewbotcrl Earope lomi of embroidery in whi h nr I or 
A noted example it the to-called ilk n workrtl into mat rial > iti an 
dalmatic cl Charlemagne (preserved open mesh suth as canvas the material 
at St Petera Rome) now generally beingeomplet Iv coscre 1 1 vtl-e needle 
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attributed to the 1 th cent Alter srork A coarser method is known as 
the capture of Coastantmople ID 1^4 grosf^tnt The French names of these 
' by the Latin crusaders the Korinan styles suggests that they were intro 
' kings of Sicily r placed the Hyzantine duced from France where they were 
' emperors as patrons of the arts and vciy popular 

I I*aleriao became the artutic centre oi After the RefoctnaUon embroidcted 
I Europe church vestments temporaniy went 

I Henceforth the art developed along out of favour and during the Com 
national lines The most elaborate monwealth the dress of private itidi 
I garments were the vestments of the viduals was devoid of ornament but 
) priests though the dress of pnvate after th Restoration and during most 
1 individuals was often nchlyr orna of the 18th cent women a dresses and 
j mented A of pos mens coats and waistcoats were 

] sibly Engl \ needlework ts nchly embroidered Indeed 

t tbeBay ' DythelSlh totheendofthe 10th cent a 






Sampler 10th Cent 

the <5aine penod embroidery %vas 

4-^ t ^ 


(. iiiUKJiUViy >Vcld ; 

Applied also to curtains, coverlets 
and hangings The art uas expressed 
equally skilfully in smaller objects 
such as samplers, silk pictures (lioth 
portraits and landscapes), maps, and 
n ork-box co\ ers - ' ppUqui work, too. 






Scalloping 

it flourished also in India and the Far 
East Chinese embroidery is perhaps 
the most mtneato of all. Not only is 
the needlework itself beyond reproach, 
but the fabric on which it is worked is 
previously ornamented In Indian 
work, on the other hand, the most 
exquisite needlework is often seen on 
very poor fabnc, svith the result that 
the material wears out before the 
design Frequently gold thread and 
occasionally small pieces of looking- 
glass are introduced into the pattern 
All the work referred to above is of 
course hand-ombroidery During the 
10th cent machine-made work became 
verj' common all over the world , but, 
while it doubtless has its place in 
civilisation, it will probabl} never quite 
replace the finer hand-stilchcry, which 



Smocking 

has always been regarded as an cmi 
nently suitable occupation lor woinei 
of leisure. 

For the different kinds of stilchc 
Queen Anne Screen embroidery, see NeFOLE 

, , I , , . woRf See also Lack 

has a long histoo In this work cloth Molif a small design either inset o 
or silk patterns are sewn on to a piece embroidered on a plain ground, Tliej 







EaikTjttlost TI Embryoloe? 

may be worked as embroidered mono* nvcleas in a mass of cytoplasm with 
grams or imtials food grannie* At first the ovum raa> 

Scailoptiig An edging rnadc with resemble an Amaba {} o ) in being able 
button hole stitch i ) to change its shapo but ultimately it 

Smcchng the decoration of gathers becomessphencal The fertilising cell 
with fancy stitches— a very old craft or male gamete is the spermatozoon 
Each county has its own patterns which is typically a minute cell with a 
Smocla worn by country labourers in comparativelvlar^ennclcussurroundcd 
the 19th cent a ere worked In a great by a thin layer of cttoplasm ending 
variety of patterns Almost any (anev in a fine tail like thread the flagellum 
stitch can be worked on smocking This helps to propel the cell moving 
gathers— hot stem cable and chain like a corkscrew to the o* uni which it 
stitch and v-anations of feather stitch enters Some of the Cm tacea and 
are commonest Fig 1 shows the the thread worms produce tail less 
method of gathering the matcnal and spermatozoa which moae m the same 
Pigs Sand'S stem stitch and honey wavasanAmceba Immediatelyalter 
combing the basicstitches from which the entrance of the spermatozoon the 
more elaborate work can be built up ovum form* a firm membrane excln 
Si^idervib fillings In drawn thread diog other spermatozoa The nucleus 
work at the of tbe spermato oon approaches that 
corners of the ovum and esentually (uses with 
where a it but m some cases tbe two nuclei 
square is left will both divide and tbe daughter 
openthrough nuclei of each fuse In every subso 
both warp quent division of the fused nuclei half 
and welt tWebrMnosomes are from each parent 
threads be Thi u of great importance tn heredity 
ing drawn (ft) and one of the mam aehieve- 
out ments of fertilisation is the bringing 

SMello a together of the two sets of material 
small cylin which produce a new organism having 
drical instru the characteristics of both parents 
ment taper AtnoQ^st mvertebrata ammals cm 
ing to a sharp point used in bryos are sometimes produced by nn 
embro dery for p ercing holes which fertilised egg« This phenomenon is 
are either button holrd or stitched parthenogenesis (virgin birth) Eggs of 
round This instrument is used a great sonie sea anemones certain worms 
deU on Brodene Anglaise sea urchins aphids gall flies and even 

Transfer an embroidery design of bees will develop without fertihsa 
ready drawn on tissue paper in a tion Aphids and gall flies produce 
special ink v hich can bo ironed on to several generations of flies partheno- 
any material Any designs can be gcoeticallv followed by a generation 
made up on tissue paper with transfer from fertii sed eggs Dron a develop 
from parthenogeaetic ova queen 
EmhryoloST the study of the de bees and workers from fertilised ones, 
velopment of embryos of animals and Evidently ferhlisation is not always 
plants from egg cells or ova Since essential for development of the ovum 
tbe ova of most organisms do not of the invertebrate animals but tte 
develop before fertilisation the study ovura of vertebrate animals does not 
of embryology begms with fertll satlon develop unless it is fertilised The 
and follows the subsequent changes of spermatozoon provides a stimulus to 
the fert lued ovum and the conditions rapsd division along & definite plan 
influencing its development Animal srfaich is affected by the presence or 
ovum IS a cell (y » ) consisting of a absence of yolk 

y''*' 
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Eggs of many mv’crtcbi.ito animals 
such as corals, cerlam sponges, Ecliino- 
derniata, and of one vertebrate aniiti.U, 
the lancclet, have their food store dis- 
tributed practically nnifornily through- 
out tile ovum 'llicsc eggs elivide 
rcpcatcdl> into appro'cunatcly eeiual 
cells, ultimately forming a hollow 
sphere, the bl istula (q v ), w ith a central 
cavitj , the blastoca'k Snbscejuciit 
development causes tlie formation of a 
cup-shaped gastrula with a hollow 
space enclosed between tbc insult imd 
outside walls of the cup, such as could 
be produced bj indenting one side of 
the blnstnla This indenlation or 
invagination actually docs occur as a 
result of the pressure due to rapid 
division of the cells of one portion of 
the blastula Tlic inside wall now 
becomes the endodorin and the outer 
ectoderm So far the same course 
of development is followed b> cells 
with jolk In amphilua and some 
fishes the jolk is at one side, the 
vegetative pole, and the ovum at the 
other side, or animal pole, of the egg 
The yolk consists of licavy particles 
less readily div ided than tlic ovum , 
consequently the blastula consists of 
many small cells at the animal pole and 
a few large cells at the other Ucptiles, 
Birds, most Fishes, and the lowest 
Mammals have such a large mass of 
yolk that it is never completely 
divided, and the division of the ovum 
results in a layer of colls, the germinal 
disc, at the animal pole From the 
endoderm of the gastrula cells wander 
into the enclosed cavity, or arc sepa- 
rated by division, or hollow sacs are 
formed by the infolding of the endo-’ 
derm sacs All the cells so formed 
between ectoderm and endoderm 
constitute tlic mesoderm, and from 
these three layers all the organs of the 
animal arc formed Development of 
different animals differs m detail, and 
it IS possible here to consider only 
tlireo mam types a yolkless egg, an 
egg w'lth considerable yolk, and the 
ovaim of the higher Mammals 

In the cmbrjonic states of tlic 
lancclet the gastrula grows longer and 


Its opening, Ihe blastopore, bccom 
narrowed Owing to growth tabu 
place chiefly on one side, the blastopo 
IS pushed toward the future ujipt r i 
dors.il siirfaeo at the hinder end of tl 
animal The cells of this surface b 
come long, narrow columnar cell 
like bricks on end, and constitute 
ni iiral plate On cither fide the cct 
derm grows outw.irds and upwards ' 
form a roof, also enclosing the blast 
[lore The sidcA of the root meet 
the middle forming a hollow tube, tl 
neur.U canal, vs'hich, through tl 
blastopore, is in corninunication v.r 
the hollow of tlie gastrula Tb 
hollow IS tlie gut. Evcnlu.ally the vv: 
of the neural tube forms the nerve coi 
and IS separati d from the gnl by tl 
closure oi the blastopore region B 
ncath the neunil canal the endoder 
folds in to form a long tube, vnii 
becomes tlic notochord. In high 
v'crtebrales the notochord is replaci 
by bone, forming the vertebral colun 
or spine fho mesoderm is formed 1 
more infolding of the endoderm m 
three anterior pouches and a pair 
groov es extending behind these to tl 
end of the animal From tlic 
grooves, jiaircd pouches or somites a 
cut off continuously from the anten 
towards the posterior end as grow 
proceeds, until about fifty pairs a 
formed At the beginning of tt 
process, .about eight hours after fcrti 
sation, the egg membrane bursts, at 
the minute incomplotcly-developi 
lancclet emerges as a larva which Co 
tinucs to feed on the remains of t! 
food store originally present in t 
ovum 1 he upper parts of the somit 
and of the two lateral anterior pouch 
form muscles the lower parts of t 
pairs join with each other and vvi 
consecutive pairs to form a long co 
tmiious body cavity, Tlie gut wide 
in front, forming a pharynx, vvhichh 
against the ectoderm on the left sic 
where an opening, the mouth, 
formed Simultaneously, a gill s 
develops from a pouch below t 
pharynx and opens vcntrally tlirou, 
the ectoderm, while on the upper ng 


VOUNG LARVA 

>■ AbjAio 


Embryology 


80 


Emb0( 


side a corresponding pouch grows 
downwards and forwards, opening just 
below the mouth and anterior to it 1 
This pouch, named the “ club-shaped 
gland," and disappearing later m 
development, probably corresponds to 
the first gill slit The gill slit moves ] 
round to the right side of the body and 
IS followed by a number of gill slits 
developing in the same curious way as 
outgrowths of the ventral pouches of 
the pharynx, opening first vcntrally 
and then moving to the right side 
Later in development eight of these 
slits move to the left side after a 
-corresponding number of slits has been 
formed on tlic right side Tlie si\ 
first formed arc lost The anus is 
formed in the region of the blastopore 
soon after the first gill slit appears, and 
the larva now procures food by the 
vigorous movement of fine hairs, the 
cilia, which line the gill slit and create a 
water current entering the mouth and 
passing out through the slit Minute 
organisms carried in by the current arc 
caught in a slime or mucus secreted by 
a bar of cells in the mid-vcntral region 
of the pharynx, and arc swallowed 
During tlirec montlis’ slow and continu- 
ous growth, conncctiv e tissue is formed 
by the somites and ensheathes the 
notochord and nerve cord From 
each division above the pharynx, a 
gonad, a rudimentary reproductive 
organ, is developed by dow ngron th of 
the cells, and the larva then, begins to 
sink to the bottom Its metamorphosis 
{q V ), the change to the adult form, 
is accomplished in about three weeks 
In the embryology of birds the 
germinal disc around the animal pole 
consists of well-diflcrcntiatcd columnar 
cells, but tliose at tlic edges of the disc 
have more yolk, are less regular, and 
grade off into a region of yolk witli a 
few nuclei scattered in undivided cyto- 
plasm Hie blastocoelc appears as 
little more than a slit between the 
columnar and irregular cells At tlie 
junction of these cells, m the region 
which will form the hinder end of the 
chick, an ingrowth takes place, block- 
ing up the cavity and forming a 


narrower cavity which may berega 
as the primitive gut, correspondii 
that of a gastrula, but with its k 
side consisting of yolk On the c 
side the junction of the two typi 
cells forms a crescent-shaped gre 
At this stage, the egg is usually 
The " white " forms a protci 
medium, and the double nierah 
lining the shell forms at the broad 
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Callus domfsticus (Domestic Foal) 
Semt-diagramraatic view of egg at time off' 
A air space Alb Dense layer of aiUi 
Albl Jforc tlutd albumin Bt , Blasttx! 
Ch Chalaii, Sh Shell, Shro Shell 'Temb 
Shm 1 and 2, two layers separated by air ca' 

an air cavity, which can easily be 
in an egg boded a few days after lay 
During incubation the cells, pari 
larly those lying directly on tho,y 
grow rapidly over its surface and f 
a blastoderm, enclosing it, Ihrc 
the middle of the clear area above 
pnmitivc gut is a band of cells 
scribed as the primitive streak, ant 
dented, forming the pnmitive gro 
llie cells of this region grow inw- 
and by division form a notochord, ^ 


'ffliryoJo^r 
lasfMot cells at each side forauag the I 
lesoderm and Corresponding to the two 
Mg grooves of the lancclet A nerve 
'late several ceils thick is fonned and 
oofed over in a somewhat similar 
sanner to that of the lancelet Gilt 
hts appear in the pharynx showing 
hat in the course of evolution (f v } 
firds and ruhes probably had a 
ommon ancestor but gills are not 
teieloped During the second day of 
Qcubation the embryo sinks some 
vhat into the yolk and at each end a. 
tooble fold appeaM Similar fol^ ere 
Ametie Folds 
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w o mbfw 
l-attl siombn .. 
formed at the sides of the embryo and 
es growth proceeds all the folds 
wlesce enclosing the embryo in a, 
double SIC separating it from the yolk 
wept for a narrov stalk like region 
The inner fold js the true amnion and 
the outer the false amnion Between 
the two the hinder end of the gut 
out to form a mushroom shape 
the allantou with its outer surface' 
closely applied to tlie false animon 
The allantois has a network of tine, 
blood capillaries which absorb the. 
albumenofthe white oftheeggand 
pass It on to the embryo Otygen is 
absorbed from the air that glasses' 
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„ . the porous shell and mem 
branes The allantois also receives 
some of the waste products resulting 
Iroin respiration and consequently acts 
as sti excretory organ Thcemmyois 
ciined m the egg and the head so 
sharply bent tbata number of the seg 
merits formed by the division of the 
mesoderm bev.ome included m tb® 
akall The gill Ills arc covered by 
the growth of skin over all of them 
■“tepting the first which form the 
dale ear on each side The rncso* 
[derm terms the connective tissues 
muscles blood vessels kidneys and 
'gonads Tbe endoderm gives nsc to 
'tb« linings of the digestive system 
lungs and windpipe and to the liver 
and pancreas 

During development the very minute 
eggofoUtfammals except Monotremes 
(fb) becomes completely divided into 
a solid sphere of cells consisting of an 
outer and inner layer The former 
gives nse bter to the nervous system 
Sinn and other organs and also to a 
wall the trophobitst ( food sprout ) 
WThicti forms finger like outgrowths the 
villi estabJirlung a close connectioit 
witbthe wall of the uterus orw-omb In 
which the embryo develops The 
tropboblast abnoiOT food from the 
bluod of the mother and transports it to 
tbe embryo The inner cells of the 
layer separate forming n hollow the 
ly^k sac quite dooiu of yolk but 
Icoiresponding In position to the yolk 
'sac of the bi^ Ihe lining of the roof 
of this sac gives nso to tlio lining of the 
gur The embryo is separated from 
the yolk sae by the devilopment of a 
double fold growing up round it atid 
roofng it in Tlie edges of the folds 
fuse and the inner layer forms Uie true 
smblon T1 e outer one forms a f-Usio 
amnlou lying directly within the tro 
I pbobl'ist As in the chick an allantois 
Idevelopsfrom It egut spreads beneath 
'and fuses with the false amnion The 
fused layers together with the associ 
'ated trophoblost form a feeding 
mechanism peculiar to the higher 
mammals anj described as the pta 
'cents The wall of th uterus bMomes 
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spongy m the placental region and 
forms small spaces, ■which become 
filled until the blood escaping from the 
capillaries of the mother From this 
blood the villi absorb the food Ihc 
severance of the connection of the 
allantois and yolk sac with the embryo 
IS show n after birth as the navel The 
primitive streak and primitive groove 
arc formed early m deselopmcnt, and 
the layers of ectoderm, endoderm, and 
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mesoderm play their part in differcn 
tiation in a manner similar to that n 
the chick The ectoderm gives rise li 
the skin, hair, enamel of teeth, swea 
glands, the nervous system and Itn 
of the eye, the hind giit, and mem 
brants of mouUi and nostrils Froit 
the mesoderm develop the bones ant 
marrou, dentme of teeth, connects 
tissues, muscles, blood, lymph, blood, 
vessels, csttnial membranes of heart 
lungs, and digestive system, gonads^ 


ludneys and ureters, and fat. ' 
endoderm produces the linings 
digestive system, Lirjnv, unndpipoj 
lungs, the notochord, and the tissue 
the liver, pancreas, thyroid, and ihyi 
glands 

In recent years a number of c\p 
ments have been carried out to disco 
the factors influencing dcvclopnif 
This work has become so c\ten‘ 
that It forms a special branch of ( 
bryology The experiments have b 
concerned mainly in cletcrininir 
(1) the conditions effecting parflic 
genetic development , (2) the parti 
Jar function of the spermato-ioon , 
the stage at which the cells of tlio s 
mented ovum acquire different pot 
tiahties , and (4) the effect of abnon 
conditions and of injury on devcl' 
ment 

Farthcnogcnotic development ) 
been cxpentnenlally induced by pi 
sical and by chemical changes 
frog’s eggs will divide after they bi 
been pricked with a fine needle I 
posure to a relatively high temperati 
will activate the eggs of starfish, n 
unfertilised eggs of sea-urchins v 
develop after immorsion first mast 
dilute acid, such ns uoak vinegar, a 
subsequent transference to 8ea-u<U 
containing additional salt These i 
penmonts, and the occurrence of p: 
thcnogcnesis as a natural phenomcn 
in many insects and plants, show tli 
I the ovum contains all the mater 
essential to produce a new individit 
The inference is that the spcrmntoroi 
probably acts in a manner similar 
physical .and chemical stimuli, 
starting a sequence of changes in nuu 
the same way as the application of 
lighted match to gunpowder begins 
senes of reactions Anotlicr functit 
of the spermatozoon is to introdui 
into the ovum new material that w 
influcnco Uic development of the cfl 
bryo to such an extent that it wi 
develop characteristics of both paren 
although this is not aluays obviou 
I’or instance, the eggs of the America 
s.ind-doll.ir,'' fertilised by spcmiafi 
zoa of another species of sca-iirchii 
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^'clop into young of the »and I 
collar type Enucleated eggt have 
been induced to develop by the en 
tftnee of a spermatozoon into each 
OTt *0 fw no conclusive results have 
been obtained from these expenments [ 
Since the animal usually dies in the 
larval stage 

One of the earliest expenments to 
find when the cells of the (lividiDg 
ovum became differentiated was that 
of kiUmg with a red hot needle one of 
the two cells formed by division of the 
egg Toux found that the 
remaining cell after forming a half 
^stala and half gastrula either 
died or eventually developed Into a 
complete tadpole This expenment 
^ repeated by Hertwig who as 
WbM the failure to form a tadpole 
to the position of the dead cell It 
*as shown subsequently by Braehet 
results depended on the plane in 
WDKh the first divisioo of the ovum 
WTien this plane coincided 
with that passing through the course 
When by the spermatosoon m its 
movement from the periphery to the 
aoclcns of the egg each cell was cap- 
awe of developing only into a half| 
wpote When the plane* did not I 
coincide the development was com I 

C d and the differeoce must have I 
due to differences m the cyto* 
plasm in different regions of the' 
ovum. In the case of the sea urchin 
even when 3 cells have resulted from 
successive divisions of the ovum any 
of these cells separated from the I 
vegetahve pole may grow into a 
complete ammal I'affuresindevek^' 
ment are much more frequent than « I 
those of cells from the tvo- lour 
*nd eight'celled stage* "nie failures I 
seem to be due rather to lack oil 
material than to inherent differences 
10 the cell 

Generally speaking abnormal con 
mtions result in abnormal development 
but injury to th cytoplasm soon after: 
fertffjsation does not usually affect 
development When a two-celted 
“ogseggisp evented from onentatinn 
Itself by fixing it betwe— 
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plates and is uiv cited in clean water 
W Dearly a week either a double 
headed or a two tilled tadpole i* 
developed o mg to the redistribuiion 
of RiatenaU in the cilU under the 
inffuence of gravity Increasingly 
greater effects are produced with 
increase in time after fertilisation 
Eggs may be divided mto two type* 
according to the arrangement of the 
material* witbiu them m a definite 
pattern or the absence of such 
atrangemeat The existence of this 
pattern or mosaic is shown b> 
centn/uving the eg-^ and so causing 
a redistribution of their materials 
When the egg of the para itic worm 
\scans 1 * treated in this way it 
develops abnonnaJly whereas ccntri 
(uged eggs of frogs and sea urchins 
develop lo the normal waj Thus 
differeouation exists io the egg of 
Ascans even before division but may 
not occur m the sea urchin until after 
the 33<elled stage has been reached 
Experiments to determine the begin 
niDg of differentiation have been made 
* grafting cells into different regions 
the bMy UndiSerentiated cells 
wiR grow and later become differ 
enuated into the tissues appropriate 
to tbe region of traosplantatton 
whereas if differentiation be started 
even it it be only incipient the trans 
planted cells will develop Into the tissue 
that they would have formed before 
they wrere transferred This may be 
illustrated by expeniuents made on 
dark and light skinned European 
newts Ilefore gastnila formation 
corresponding cells from the tw o speues 

be exchanged without interfering 

normal development except m 
the colouring of the areas After 
tbe gastrula stage has been reached 
a portion of tbe bIastop>ore concerned 
with the formation of the nerve cord 
when transplanted into a different 
region of tbe other newt will produce 
" nerve cord notvnthstanding the fact 
at a normal nerve coni is produced 
. . usual Constnctioa of tbe gas 
trnlas of these newts shows that the 
'part with tbe dorsal 1 p of the blasto- 
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pore grows, and the other part 
atrophies Constriction in a plane 
through the blastopore results in the 
growth of a two-headed newt The 
blastopore is evidently an important 
differentiating region and has been 
termed an " organiser *’ since, trans- 
planted to another region, it induces 
the surrounding cells to grow into 
organs normally produced by cells 
around the blastopore 

One of the important conclusions 
of e-^pcnmcntal embrj'ology is that 
environment may change the function 
of growing cells Their growth and 
differentiation are influenced by the 
presence or absence of other cells, 
by gravity, and various other stimuli 
Knowledge of embryology is essential 
to the gynaicologist and obstetrician 
The study is also of great importance 
in theories of evolution 


The dev'elopmcnt of plants is 
simpler than that of animals, and 
plant embryology is usually included 
with general botany 

Bibliography . Prof E W Mac- 
Bnde, embryology , G S Dodds, 
Essentials of Human Embryology , G 
R De Beer, Introduction to Experi- 
mental Embryology 
Emden, seaport town, on a ship 
canal near the moutli of the Ems, 
Hanover, Prussia Apart from the 
normal shipping that enters the port, 
trade is done in shipbuilding, cement, 
chemicals, and the manufacture of 
rope The herring industry absorbs 
the remainder of the male workmg 
population Down to 1744 it was a 
free town, m appearance Dutch, 
ownng to the number of navngablc 
canals Pop 31,700 

“Emden,” German light cruiser 
launched m 1908, achieving world- 
wide notoriety by its attacks on 
British and Allied shipping and 
seaports in the East durmg the 
World War Its commander, von 
iilullcr, and crew were eventually 
captured by the Australian cruiser 
Sydney off North Keeling Island in 
the Indian Ocean, where the Emden 
was destroyed on Nov 9, 1914 


Emerald, a precious stone, pnnci 
pally the colourless beryl (beryllium 
aluminium meta-silicato BcsAlilSiOjJt, 
coloured green by small traces of 
chromium compounds The Onental 
emerald is a green vanety of trans- 
parent corundum, similar to the 
sapphire in structure but not in colour 
A pale blue-green emerald is known as 
the aquamarine Emeralds arc 
mined chiefly in Colombia, S America, 
and m Ceylon {see Gem), 

Ementns, originally a Roman term 
used to describe military' and civil 
officers, who received honourable dis- 
charge after many years' service In 
the modem sense, applied to univer- 
sity professors who vacate tlie chairs 
they hold ow mg to age or illness, after 
long serv'ice 

Emerson, Ralph Waldo (1803-1882), 
American essayist, philosopher, and 
poet, expressed himself perhaps most 
clearly in his lectures He was op- 
posed to rationalism, but offered as 
alternative a rather vague pantheistic 
idealism, more theoretical thar 
practical His Essays lack logics 
development, and are govcnicd by hr 
emotions, but are accepted as eloquem 
expressions of deep and beantifu 
thoughts His poetry is harsh anc 
unmetneal, though, again, its siib 
stance IS often lofty and original Hi 
enjoys, however, a great reputation 
especially m America, as an apostle a 
freedom and humanity, and his worl 
has exerted considerable influence on 
American thought and prose style. 

Emery, an impure naturally occur- 
ring fine-grained aluminium oxide 
or alumina, Al-Oa, emplojed widely 
as an abrasive The average sample 
of emery usually consists of about 
CO per cent of pure alumma as 
corundum, and about 40 per cent 
of iron oxide in the form of magnetite, 
with smaller amounts of otlicr minerals 
See also Abrasives 

Emessa, Siege of (a d 272) the 
Palrayrenians under Zcnobia were 
completely defeated by the Romans 
under Aurelian, who at once laid siege 
to Palmyra He took the town early 
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in •* J after a stubborn defence by the 
Cuwat 

. Cmefae, set Potsovs 

Emetine, an alkaloid obtained from 
itbe dried mots of Ptuhotna tptea 
owaXa a Bmdian pWnt now also 
enltivated in the E ladies Emetme, 
point I 

of 6S C it IS employed in the treat I 
(tacatolamccbicdyscntery and also a*| 
^Mbclmintic It Is uanall) given 
jjn the form of the bltfrochloride which : 
a ^ter soluble 

Emigration, departure from c 
lative country ai order to take up I 
Prrmnent residence in another la ' 
me Jorm ol communal nomadic wander 
jogit was common among pastoral and 
twnting peoples and also amoog vna , 
ime conquering tribes such ss tlm, 


Emigration 
apparently incTliaustible areas of new 
laiid available and the rapid fortunes 
accumulated there shifted the mag 
nelic centre for emigrants At first 
the flow was chiefly from the United 
Kingdom and especially Itom poverty 
stilcken Ireland Between 1850 and 
I8M Cennan^ supplied between a 
quarter and a third of the emigrants to 
the USA while in the nineties Urge 
numbers of unskilled labourers from 
Italy tustna Ifungar) Kussta and 
L Europe flowed into railway building 
and other vast works of the industrial 
era The gradual shifting of the 
centres of emigration from the highly 
developed countries to the poorer and 
more pnmitii e is thoim m the follow 
■ng ubie aoaI>siDg tbe nationality of 
immigrants into tbe USA 
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c 15 million Chinese labourers arc esti- 
mated to have settled since 1900 
Western emigration has to-day 
(1933) been brought almost to a stand- 
still by difficult economic conditions 
in new countries, and m America has 
been strictly limited, and in practice 
actually prohibited by the American 
Quota law The Empire Settle- 
ment Act of 1922, encouraging the 
co-operation of the British Govern- 
ment in planned land development 
schemes in different parts of the 
Empire, though it assisted a quarter 
of a million emigrants between 1922 
and 1920, remains temporarily in 
abeyance 

Normally, the Overseas Settlement 
Committee co-operates with certain 
voluntary emigration societies, such as 
the Salvation Arm\, the Church of 
England Council of Empire Settlement, 
the Y M C A Migration Department, 
the Society for the Overseas Settlement 
of British Women, etc , to assist cmi- 
gr^ts on approved schemes 

Emigrds [proit emigra], the mon- 
archist fugitives from France at the 
time of the Revolution, 1798 Many 
settled in Germany, Belgium, Holland, 
Switzerland, and the United States, 
while others joined the armies fighting 
against Napoleon Their estates were 
confiscated, though an amnesty was 
granted m 1800 The name is also 
applied to the Russian aristocrats and 
others who fled their country on the 
Revolution of 1917, a very large num- 
ber of whom settled in France and 
especially m Pans, the headquarters of 
the White Russians abroad 

Eminent Domom, the right of the 
State to use private property for public 
purposes, particularly in war-time 

Enuncsou, Mihail (1849-1889), Ru- 
manian poet , studied philosophy, be- 
gan life as a teacher and was then 
appointed to the University Library at 
Jassy He later became Editor of 
Ttmpitl, a Rumanian Conservative 
paper He developed symptoms of 
madness in 1883, and was killed by a 
fellow-madman in an institution in 
1889 His poetry is characterised by 


Empedocles 

tw'o themes — love and the beauty ol 
Nature His work is rather melan- 
choly, but often satiric Two w-ell- 
known poems arc Venere si Maiova 
and nptgonit, 1870, and the Empcroi 
and Pnletanan and Evening 'itar are 
famous His short storj% The Pool 
Dionisc, holds a high place in Rumanian 
literature 

Emm Pasha {Lduaid Schntim) 
(1840-1892), German administrator, 
served as medical officer to the Turkisi 
Government, and hater under General 
Gordon in Egypt, acting as sole 
Governorof the Sudan Equatorial Prov- 
ince, after the death of Gordon and fall 
of Khartoum, till Stanley relieved him 
in 1888 He w'as then sent to Central 
Africa by the German Government, 
being killed bj'ArabslaversintheCongo 
Free State Emm Pasha abolished 
slavery in his territory and carried out 
scientific surveys 

Emmanuel { Heb " God w ith us T 
a name prophetically given by Isaiah 
to the future redeemer of the Hebrew 
nation, and applied in the Gospel of 
St Matthew to Christ , 

Emmcnch, manufacturing lovn of 
Rhenish Prussia close to the frontier 
of Holland The town is in the dis- 
trict of Guclderland and was acquired 
by Prussia in 1715 It is historically 
interesting in connection wath St 
Wilhbrord, the 7th-cent Enghsh 
missionary to the Germans Pop 
c 13,600 

Emmet, Robert (1778-1803), Irish 
rebel Emmet joined the United 
Irishmen with his brother, Thomas 
Emmet, and in 1802 visited Paris to 
interview Napoleon, then planning an 
invasion of England Returning to 
Dublin, Emmet plotted for an armed 
rising against the British administra- 
tion His colleagues faded to co- 
operate, and after the murder ot 
Lord Kilwarden by his followers. 
Emmet was tried for high treason and 
hanged 

Emotions, sec Perception 

Empedocles (c 475-435 n c ), Greet 
philosopher and statesman, who be- 
lieved that at one time love was pre- 
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*5d ^lItheelemeiitsfonn«3j*«B« Inffltration of air into the con 
Inective tissue beneath the pleura The 


one great sphere Discord however 
win and separated the Clements and 
two pnnciples are still strugglmg 
ine elements combmed through love: 
wth quaint results i e heads at 
and bodies came together 


Wag combinations forming centauts 
andthelike but these forma soon «f»«. 


to more reasonable sh^s*^^ 
erode attempt at survival of 

®»y,be read into this idea 
^l^oeles also eTpounded the theory 

s«a Philosophy Ancieni 

borne by the beads 

‘“'1 la“«riy 

Oniin»m» reany other monarehs ■ 
was the title of; 
g««al and of a 
^ aod the two offices were 
™ by Julius C*sar who 

^AliZ 4 military 

Roman the first 

by all *'*** borne 

oy >U his successors and was taken 
H^v *'*’ ^evivod the 
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mits exh.h,t^‘^“ ‘ar aflectlon of the 
c ^ *■’ forms %a, 

’< or „pto4 

“"d I'lffrfjftu/arsmpAj' ■ 


fonnei is commoner and ina> be 
caused by diseases of the lung or by 


violent coughing and straining The 
symptoms are shortness of breath and 
a tendency to develop bronchitis the 
patient may become puffy and bloated 
and the chest barrel shaped Treat 
meat corisists m maintaining the 
general health and avoiding cau es of 
aggravation Oxygen may be inhaled 
during an attack Interlobular emphv 
sema may sccompany the vesicular 
and has b^n known to be fatal 

large state or federation 
of states extending over a wide 
geographical area and usuallv 
oevel^cd by the absorption of otbci 
peoples and couatnes Empires are 
nearly always built up by the vtnle 
conquering and colonising expansion 
of a single State but subsequently 
the individual nrovmces graduaUv 
attain independence Of the pre 
Grecian empires— Assynan Penian 
Babylonian— not a great deal is 
known Alexander the Great be 
tween 333 and 3-3 b c conquered a 
vast empire m the bear East but it 
never consolidated and crumbled 
fais death Hu achievement 
however was an example to the 
Romans who from the foundation of 
a sound republic and with highly 
efficient armies built up under Julius 
Carsar and Augustus a closely bound 
empire which covered the whole 
known world In the 4th cent a d 
the unwieldiness of this vast area 
caused a split between East and \N est 
and two empires formed around Rome 
and Constantinople The \\ Empire 
broken up by barbarian invasions 
was revived m more primitive form bv 
Chaiiemagne about the year 8CK> and 
nnder the title of the Holy Roman 
Empire tasted as a flu d and cl anguig 
area lor almost exactly a thousand 
years nntil the abdi ation of Francis 
", in 1808 

The \rabian Empire which spread 
right across V Africa and Spam at 
the begummg of the 8th cent, was the 
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sole other imperial power known in the 
West until the great renascence of 
learning and discovery after 1450 
Then the sudden burst of mantime 
explorations, led by Spain and Por- 
tugal, sowed the seeds of the huge 
trans-oceanic empires of the present 
time Both these countnes estab- 
lished vast empires m the 1 6th cent , 
the former in Central Amenca and m 
the W and S of S Amenca, the latter 
in Brazil These empires lasted until 
the outbreak of democratic independ- 
ence m the first jears of the 19th cent 
which split them into repubhcs 
Meanwhile Muscovy, under Ivan the 
Temble (1403-1505), had expanded 
S and E into Asia to form the 
nucleus of the vast continental Russian 
Empire, enlarged by Peter the Great 
and subsequent monarchs to include 
all Sibena, Transcaucasia, and much 
of Central Asia 

The 19th cent , while it witnessed 
the break-up of the Ibenan Empires, 
also saw the beginning of the modem 
race for colonial expansion Napo- 
leon’s European empire was a direct 
successor to the Roman, and consisted 
of subject States But very soon the 
idea of empire began to include the 
embracing of distant, uncxploitcd 
areas which might provide resources 
of wealth, and ultimately markets, for 
the mother State French coloni- 
sation in Canada between the ICth and 
the 18th cents marked the beginning 
of this phase, which reached its climax 
in the division of Africa between 
England, France, Belgium, Germany 
and Ital\ between 1850 and 1900 
By the end of the cent France had 
built up a -vast coloured empire 
including K Afnca, the Sahara,' 
Madagascar, and Cochin-China 
Germany, hampered by her late 
?chio\emcnt of umt>. and inhenting 
wme of the tradition of the Holy 
Roman Empire, conceived a Central 
European Empire with a possible 
®^pansion through lurkev 
into the Near East She^did, how^ 
^cr, manage to secure certain unap- 
propriated slices of E, and Sw 


Afnca in addition The Habsbnrf 
monarchy, a direct descendant of thi 
Holy Roman Empire, had meanwhile 
extended over the mixed minontj 
races of Central Europe to form s 
large and contiguous, but heteroge- 
neous and very unstable, empire 
In 1914, there were m the Wes' 
four great autocratic continental 
empires — Germany, Austna-Hungai-y, 
Turkey, and Russia — and two greal 
democratic overseas empires, France 
and Bntain The World War, with 
its resurgence of repressed minonbes, 
brought the collapse of the font 
former and the strengthemng of <he 
two latter The post-War ptnod, 
with the division of all the available 
land areas of the world between the 
great powers, brought a halt m 
empire-building An exception was 
Japan which, ignonng a general 
agreement to preserv'e the temtonal 
sovereignty of China, established her- 
self m IVfanchuna in 1931-2 Germany 
lost her colonics by the Versailles 
Treaty 

See also British Empire 
Empire Day, an annual festival in- 
augurated in 1902 to celebrate on Mav 
24 (Queen Victoria’s birthday) me 
achievement of the British Empire 
Empire Markehng Board, a govern' 
mental body formed in 1920 at tne 
instigation of the Imperial Econoir-c 
Committee to encourage fntcr-Imj^-ai 
trade It was allocated £l,000,W a 
year, which was expended largely m 
publicity, the perfection of marketiro 
methods, and the subsidising of scicah' 
fic research by existing organisation 
One of Its chief activities was t* 
grading of home products, 
application of a " National Jfark J 
meat, eggs, flour, frUit, and 01^1 

commodities Its posters were a<e3m 

of all large towns It was ,, 

chairmanship of the Sccretarj' of S's 
for the Dominions, and 
political It was terminated in !• D- 
Empire Style, that phase of the oe ' 
classic architectural and furnismj' 
fashion dev eloped by Napoleon tmoBt 
his admiration for Impt-riai Ror^- ; 


i-mpiieTrsae 8 

Roman precedent was followed in the ■ 
^eav\ ciassiLal buddings Igyptian' 
Botiis were introduced after the 
Egyptian campaign 1708 The fumi 
tare was modelled on Komaa patterns 
the legs of chairs having outcnning 
feet The style u Renetally unlii 
spired and hea\-y Set alia \KCMi 
tECiua* and hunvitURB 
Empire Trade Trade between 
iiScreot piarts of the British tmpire 
Is growing in importance The United 
Kingdom is obtaining an increasing 
froportion of her supplies of food 
studs and raw matenals from empire 
countries and is selling art increasing' 
proportion of her total eaporta to the 
DomunOBS Colonies and Protector 
at« The Empire forms a great 
emnoBic umt which can furnish most 
of the important needs of its various 
Momunitici Essentially the United 
Kingdom can furnish coal and manu 
faetures while the Dominions end 
Cotonies furnish foods and raw cia 
tenals Though not entirety self 
anScient the Empire is capable of 
producing the greater part of its needs 
within itself and is tending towards a 


) Empire Trade 

degree of self suSicieRcy impossible to 
any other large political unit 

This country depends on imports for 
more than half her food supplies and 
for the greater part of all important 
raw materials except coal (see Foreios 
TasDE.) white a targe part of the 
manufactnred goods she now imports 
consists in two classes of scmi raw 
materials rtr petroleum oils and non 
ferrous metals chiefly copper and tin 
Before the Mar ateut a quarter of 
the importM foodstufls came from the 
Empire in 1931 over 3” per cent 
(the reckoning of the Irish Free Stste 
as a separate Domimon accounts for 
some of this increase) The propor 
tiori of raw matenals inipoiteil which 
was purchased from the Empire in 
creased from $ per cent in 1913 to 
29 per cent m 1931 In 193J 
the proportion of both foods and raw 
matenals from Empire countries in 
creased matenally 
The table which follows shows the 
Sgures for retained imports into the 
United Kingdom by classes of com 
modifies from the Empire and foreign 
countricsm 1913 19*5 Midl9 9-1931 


RETUNED lurORTS tSIO THE USITCO KIKCDOM FROM FORtlCV ASD FROM 
DKITIslI COUVTRIES. 


Empire Trade 


90 


Empire Trade 


The only figure yet available for 1032 
IS the total imports (including goods 
re-exported) for all classes of goods 
from British and from foreign countries 

The products which flic Empire 
could furnish in sufficient amounts to 
meet the total needs of this country arc 
rubber, wool, and tea, of the total 
United Kingdom imports of vihich the 
Empire supplied, in 1931, 77 7 per 
cent , 70 7 per cent , and 86 8 per cent 
rcspectiv ely The principal products of 
which the Empire is not at present able 
to furnish sufficient supplies arc cotton 
and petroleum 

The Empire production of cotton is, 
houcv’cr, rapidly increasing and should 
become sufficient, ishile the production 
of petrol from Brit'sh coal is now to be 
undertaken on a larger scale, and it is 
contended that the entire requirements 
could bo met by the extension of the 
hydrogenation process Other import- 

PROPORTION or CPRTAIN IMPORTANT 
OBTAINED I ROM I'OR 


ant raw materials and foods uhidi 
come into tlie United ICingdom are 
show n in the table uhich follows Bie 
more interesting features of the table 
are the great increase in Empire 
supplies of tobacco, cotton, and sugar, 
and the still relatively heavy imports 
from foreign countries of meal, dairv 
products, tobacco, cotton, timber, and 
petroleum 

TJioiigh the Empire supplies the : 
United Kingdom vith onlj about a 
tliird of all its imports, she is by far the | 
most important market for the goods | 
of all tile Dominions (except Canada, j 
which finds an even larger market in j 
tile USA) and for practically all the j 
Colonies and Protectorates The 
United Kingdom took m 1931 nearl> 
90 per cent of New Zealand’s total 
exports , over 30 per cent of Canada’s, 
44 C per cent of Australia’s, 43 per 
cent of S Africa's, 27 per cent of i 

IMPORTS ivro THE UNITED KINGDOM 
LIGN AND EMPIRE COUNTRIES 


Mtllions of f 



1013 

1 IMS 

1 1031 


r ofei^n 

Empire 

Empire 

%of 

total 

1 otetgn 

Empire 

Fmptre 
% of 
total 

/ oretgn 

Empire 

Cntfiir 

%c! 

Mol 

Foodstufls, Drink and 
Tolncco 

217 7 

77 5 

26 2 

311 2 

228 9 

401 

250 5 

167 3 

H 

Grain and Hour 

Meat 

Butter, Cheese and 
Eggs 

Fruit (fresh and dried) 
Sugar 

Tta . 

Tobacco 

9 

12 5 

Z0 4 
12 2 
* 9 

1 7 

7 n 

20 5 

9 

10 3 

1 6 
22 1 
12 0 

1 

14 9 
24 6 

26 1 

11 5 

4 0 

87 3 

1 2 

1 

51 9 
82 1 

11 0 

8 9 
75 
IS 5 

1 3 

JO 3 

28 8 

26 1 

21 b 

22 C 

S9 0 

7 7 

rngm 

m 

1 

Raw Materials 

178 7 

91 3 

33 S 


150 S 

87 5 

111 3 


33 9 

Cotton 

Timber 

Oiiiceds, fats, etc 
\\ ool 

Hides Skins, and Furs 
Rubber 

r.8 0 

28 3 
112 
PT 
70 
Di 

1 n 

5 5 
16 2 
28 1 

8 0 
12-1 

27 

163 

517 

751 

53 2 

56 8 

HI 1 
JO 8 
317 
12 7 
11 6 

2S2 5 

12 0 

5 6 
23 8 
63 1 
10 2 
22 9 

10 2 

12 0 

42 9 

81 2 

10 5 

78 0 

1 

S 1 
25 
69 
27 5 
02 

3 5 

m 

Manufactures 

178 8 

22 3 

no 

ESI 

n 6 

235 9 

26 8 

9 b 

Petroleum, refined 

Non ferrous Metals 

10 0 
20 5 

8 

120 

7 6 

36 9 

37 5 

20 

11 1 

5 0 

27 0 

28 9 
17 « 

1 3 

6 9 

' s7^ 

27 9 

Total* 

677 2 

191 6 

21 8 

MIO 

S87 0 

37 9 

on b 

217-1 

.8 7 


• Including, in Klditlon to tho <ibo\c items, tmporU by post and luing nniinoli. (not lor food) 

















































products if iiaportea from foreign 
countries while imports from Empire 
countries are allowed to enter free 
(SM Takiff) 

The encouragement of Empire pm 
duction of other supplies has been 
fostered in other ways The develop 
ment of cotton growing in the Empire 
has been due largely tis the efiorti of 
the Empire Cotton Growing Corpora 
tion Other products have be ngiven 
encouragement by the high prices 


those from foreign countries) Th s prevailing where pnee control by 
■nnciple was establ shed in the foreign producers was an important 
ntish tariff during the Wat Tea factor— eg copper 
sugar tobacco duties etc were levied The Dominions and Colonies agreed 
Empire goods at 8/8 the ordinary in at the Ottawa Conference 

- ,_,(?')*<» reciprocate in allowing 

New tariffs like the SfcKcnna duties pref rent al tariff rates on Imports into 
motor-cars musical instruments their territories from the United 
: were treated in a similar way Kingdom The Empire as a whole 
while key industry goods (or optical Imported iJvW nulhons worth of goods 
goods chemicals etc) were allowed in 1031 Of this c /191 mdlions or 
free entry if produced in the Em « 35 per cent was furnished by the 
nire When the general tanff was United Kingdom e /73 millions or 
imposed in 103 the pnnciple was ISpercent byinter Empiretrade and 
earned suit farther UubM rangmg ttie remaining ^270 millions or 8 per 
from 10 per v j»<l per cent cent was bought from, foreign eoutu 



Empincism 

tncs It IS the hope of those who 
believe in Empire ftee trade that by 
the application of preference rates on 
imports from the United Kingdom, 
the Dominions and Colonics wall 
greatly increase the proportion of their 
imports from the United Kingdom 
This undoubtedly occurred to a con- 
siderable extent in 1 032 Not all of tlio 
£276 millions imported by the Empire 
in 1031 could be replaced by goods from 
Great Bntain, but a considerable 
portion of that amount could be fur- 
nished from this country Canada, for 
example, could import more of her coal 
from the United Kingdom and less 
from the USA, also more of her iron 
and steel products and electrical 
goods , uhile many Empire countries 
could purchase a larger proportion 
of their machinery, motor-cars, tex- 
tiles and other manufactured goods 
from us instead of from the USA, 
Japan, and other foreign countries 
Perhaps the United Kingdom exports 
to the Empire could be increased by 
someuherc around £100 millions by 
such taking over of markets m the 
Empire from foreign competitors 
The amount is not great when total 
trade is considered, but with a return 
of prosperity it would be much 
greater, and should tend to increase 
in the future as Empire countries 
develop and their needs become more 
complex 

Empiricism, m philosophy, the 
theory that personal experience is the 
source of all knowledge, and that the 
mind was originally an absolute blank 
The theory originated with Heraclitus 
and was characteristic of all early 
Greek speculative thought The 
empiric spirit was latent in the Middle 
Ages, but revived after the time of 
Francis Bacon and attracted such 
exponents as I-ocke, Hume, Mill, 
Bentham, and Hobbes 

Employers’ Liahihty Acts At com- 
mon law, a master is not respon- 
sible for negligent harm done by his 
servant to a fellow-servant engaged in 
a common employment with him, 
unless the harm arose from the 


1 Employment Exohangi 

master's oivn negligence, or rcsulto 
from his breach of some absolute statu 
tory duty, such as the duty of puttin] 
fencing around dangerous machinery 
By the Employers’ Liability Act {l»»v 
he IS responsible for injuries ensin; 
from (1) defect in tlie condition of th 
ways, works, machinery', or plant con 
nected with the employer’s business i 
the existence of tlio defect is due to th 
negligence of the employer, or oi 
servant entrusted xvith the charge c 
these tlungs ; (2) negligent snpcni 
tendence of a servant xvhosc princip< 
duty is that of supcnnlendcncc 

(3) negligence of ascrx'antxvhoseorto 

the injured person ivas bound to obe 
and did obey' when he w’as injuioa 

(4) obedience to the employer s rules 

(5) negligence of a servant having coi 
trol of any signal, point, locomotive, t 
tram upon a railway But tto 
cannot claim damages if W n® 
contracted out of the Act; or [b) t 
has been guilty' of contribute^' nog 
gcncc , or (c) he knew of the defect t 
negligence and failed within a reasoi 
able time to inform lus employer i 
superior thereof, unless he was aww 
that his employer or superior knew ' 
the defect or negligence Noticcoi ti 
injury must be given to the employ 
within 0 weeks, and the action cor 
menced witlnn 0 months, or, m case i 
death, 12 months from death, ev 
though, on reasonable grounds, 
notice w as giv on The action must 
commenced in the County Cou 

The maximum amount recoverable is 
sum equal to the estimated earnings 
such servant during the 3 years prccc 
ing the injury The person injur 
must bo a w orkman w ithin the mcani^ 
of the Act, and this includes railWi 
servants and any person engaged 
manual labour other than domestm 
menial servants As to the nghts 
relatives in the case of death, 
Accidents Act See also 'Vox 
hen’s Compensation Acts 

Employment Eschangc, or Labo 
Exchange, a Government office esta 
Iished under the Labour Exchange A' 
1909, for the purpose of mtroduci 
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same coefficient of thermal cepansion as 
the metal upon which it is to be fused 
and while enamels adapted to (he 
precious metals and to copper has c long 
been know n, it isonlynccentlj that b ism 
suitable for iron base been developed 
Enamels for gold, silver, and copper 
arc generally based upon a coinposifion 
of silica. lead OMdes and potash, which 
forms a transparent lead glare similar 
to that known ns flint This Insi 
readily takes the various metallic 



Garrick Presentation M,,dallion in Enamel, 1777 


oxides, which render it opaque or 
colour it Opacity is usually produced 
by oxide of tin and arsenic The 
enamel is prepared by fusing the in- 
gredients together, and reducing to a 
fine powder in an agate mortar This 
powder is applied to the metal, which 
must be perfectly clean, and the work 
placed in a muffle furnace for a few 
minutes until the enamel is seen to 
melt and spread over the surface The 
art of enamelling is thus fundamentallv 
very simple, but the attainment of the 
highest degree of beauty and perfection 
demands great skill and long practice 


Much decorative enamel consists o 
fukls of opaque colour in variou 
paltenis, separated from one anothc 
by narrow stnps of metal 'Die mos 
familiar tvpt is dmsot 7 d, made by 
bending tbin metal strips to the out 
lino rcijuired Jind fixing them to : 
metal jilatc b\ means of silver soldo 
or the enamel itself Tlic various parti 
of the design are then filled vv'itli the 
different colour?, which are fusctl 
s<'veral coats being given if necessary 
to gel a perfect stirficc The whole i' 
then smoothed level bv grinding with 
in abrasiee, and polislied with rouge 
I ho design mav also be cut in tlic sole 
I metal {c/ia/7'plnt) Co/tintercta! o 
porfclat77 oiiimcl cl.itcs from about th 
year 18 !0 and was introduced int 
England about ISfO 

\rticles to be enamelled are nov 
mamlv made by stamping and pressinj 
mild steel sheet (sec Mi-taUi, Pr,A5Tii 
Working or) , cast iron is chiefly 
used for baths f he first coat 0 
enamel is grey and serves .is a b.asi: 
for the finishing coats It vanes ir 
composition, but no lead is permissible 
in V essels to be used for cooking Tlie 
cicmed metal is coated either by 
wetting it with gum and then dustinj 
on the enamel in powder form, oi 
direct as a liquid The coating is first 
dned in a stove and then heated in a 
furnace to fusion Subsequent coats 
must of course be more fusible than 
the onginal foundation coating Tliey 
arc usually applied by heabng the 
article in a muffle to the correct tem- 
perature and dusting the powdered 
enamel over it while hot When let- 
ters and designs are required, the 
article is first coated with white 
enamel, then with coloured enamel 
suspended in gum water tVhen dry, 
the design, which has been cut with a 
paper stencil, is picked out by removal 
of the coloured coating, the connecting 
bars of the stencil being afterwards 
removed by hand The article is then 
fired The coloured enamel can be 
applied with a brush to the parts to be 
decorated, but this is not satisfactory 
lor lettering 



Encanstie Enclosures 

Encanstic, pavntmg m was This owned hy one mdividn-il in which 
process IS extremely old and is re a whole body of villagers had equal 
corded even in Ancient Greece The w^ts of pasture wood gathering exc 
m thod has been used m modem I^h commoner had a right in everv 
times hut largely expcrimentallj It part of the common so that no en 
1^13 said to be more durable than oil closure was possible cither by him or 
painting and the colours are supposed hytheowner Although the Statutes of 
not to fade Westminster and Merton did a little 

r Encephabhs LeUmrgJCa, disease due to modify this the position remained 
to an infection of the brain by what IS much the same until the I8th cent At 
believed to be a vunis i ) The onset that time the population began to in 
IS sudden and takes the form of a cl lU crease rapidly and fresh com land 
After a short penod of rccoverj there was urgently needed A movement 
13 usually some disturbance of vision was initiated to obtain legal sanction 
associated with palsy of the eye for the enclosure of common land in 
muscles To add to the gectet^ aynip special cases The first Act was 
toms the patient begins to suffer from passed in 1709 and thu and subse 
general mu^ular weakness and shows quent Acts were adaiinistcted on the 
tigns of a nervous breakdown This b principle that all commoners should 
shortly followed by changes w the receive enclosed land in prowtvoa to 
hornal temperament or demeanour their interest Enclosure Acts were 
Finally the patient passes into a passed except whetc they conld be 
lethargic condition which may termra proved to be disadvantageous The 
ate u death If death is deuyed for number of Acts yeatly rose to a maxi 
more than three weeks the outlook is mum of c dO id the two decades 
mete iai ourable although the patient llOfi-dfi In IdO) a General ERclenure 
teodstorousebimself fromthelethargy \ct incorporvtfd provisions which 
each evening and may attempt acts standardised the form of private bills 
of violence m the nighttime Most and m the same year ll9 \cts were 
casesdisplayheadache delirium coma passed enclosing c S(X> 000 acres 
muscular spasms and convulsions to The movement proceeded with re- 
gether with vomiting and mental oewed force but died away again to 
delusions 'No two cases however wards 16f9 when a special commission 
are exactly alike and whereas death was set up to ecamme cases and en 
may result in one patient another may courage their presentation InZfyears 
have symptoms which are so slight as another fiOO OOO acres were enclosed 
to escape recognition by any but the vnd it has even been calculated that 
expert observer in the century and a half ending in 

Enchanter ■ Nightshade, a slender 1909 ti total of over 4} million acres 
herbaceous wild ylant oi the family or one-seventh of the area of England 
Onagraceat with branched downy was so treated In the sixties there 
stem egg-shaped leaves toothed and came a sudden change in public sent! 
pointed and ba ry calyx The roots loent due to the increasing urbonisa 
are creeping The flowers small tion of the country A great struggle 
white with pink stamens an. bomo in ensued in the London area between 
graceful branched racemes and are U e owners who foresaw huge profits 
succeeded by globed hairy seed from bti IJing land and the g neral 
‘vessels The plant is common In public led bv a small t>ody of men who 
damp shady* places sometimes being a afterwards made the nucleus of the 
troublesome weed in damp gardens CoiamcHis and Open Space I'reserva 
It flowers m July and Aug tion Society The Metropolitan Com 

Enclosure*, lands enclose J into mons Act of 180B and subsequent test 
private own common land cues en ured thcsuccess of the latter 

Commons fH. sense w^r. s»~s. iv« movement spread 



EnoycUoal 
to the countrj'sidc, and in 1870 the 
Commons Act laid down the new 
principle that enclosures should only 
be made when their benefit to the 
community as a whole could be proved 
Encychcal, a circular letter on 
ecclesiastical allairs addressed by the 
Pope to all the clergy and faitliful of 
the Roman Catliohc Church 
■ Enoyclopsedia This word was de- 
fined in Sir Thomas Elyot’s Latin 
Dictionary (1538) as " that lemynge 
wluchc comprehendeth all lyberall 
science and studies ” It was first 
used as the title of a book by Johann 
Heinrich Alstcd in 1008, by which time 
it had acqmred its usual modem mean- 
ing of a book covenng every branch of 
human knowledge The term is also, 
however, applied to a work confined to 
some particular branch of know'ledge 
The distinction between an cncyclo- 
paxlia and a dictionary (gv)is that the 
former c\plains subjects and the latter 
explains w'ords 

The compilation of encvclopaidias 
was from a very early date a feature of 
Chinese culture , and the British 
Museum possesses an example of one 
such work m about 700 volumes 
Among ancient and medireval European 
encyclopaidic works, the following arc 
memorable Pliny’s Natural History, 
Isidore’s Origincs (7th cent ). and Vin- 
cent of Beauvais’ Speculum majus 
{13th cent ) Alstcd ’s Encyclopcrdia 
(1030) IS one of the last written in 
Latin and arranged non-alphabetically 
Alphabetical arrangement was first 
used m English by John Hams (1704) , 
but the first great English encyclo- 
paidia was that of Ephraim Chambers 
(qv) in 1728, a translation of which 
was the foundation of the famous 
French Dncyclopidie (sre Encvclo- 
PJCDISTS, The) The first edition of 
the Encyclopccdtn Bntanmca was 
finished in 3 volumes in 1771, and it 
has been continuously enlarged and 
expanded in subsequent editions (1778- 
83, 1788-97. 1800-10, 1817, 1823, 
1830-42, 1803-00, 1875-89, 1902 

1910-11, 1922, 1920, 1929) Other 
important cncyclopccdias are (in Ger- 
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man) Zedlcr’s Unnersat Leucon 
(1732-54), Brockhaus’s Conversations- 
Lexicon (1809-11) , in English, 
Chambers’s Encyclopatdia (1st edition, 
1854-02) , the New Ameitcan Cyclo- 
pecdta (1858-03) . the Nouveau 
Laroussc tlluslri (1001—41 , Tkc great 
Italian encyclopaedia still in course of 
publication, and similar compilations 
m nearly every modern language 

Encyclopsodists, The, the name given 
to those who took part or assisted in 
the compilation of the French EnCy- 
clopidie In 1745 Diderot was asked 
to help in tlie production of a French 
translation of Chambers's Encyclo- 
perdia, but planned a work on a far 
larger scale D’Alembert became 
associated with the editing, and con- 
tributions were secured from such men 
as Voltaire. Montesquieu, Rousseau, 
Buffon, Turgot, Quesnay. In tliefacc 
of many obstacles, the work was 
finished in 28 volumes in 1772 Under 
subsequent editors the Encyclopedic 
attained unwieldy’ proportions and 
became, m effect, a number of separate 
dictionaries devoted to various sub- 
jects 

Endive, a salad plant of the order 
Comiiositic The grccn-curled is culti- 
v.atcd for the mam crops, as it best 
endures wet and cold , tlie while- 
curled IS chiefly grown for summer and 
autumn , tlie broad-leaved is preferred 
for soups and stews, but is seldom used 
for salads A light, dry but rich soil 
IS necessary . deeply’ dug and unshaded 
Seed should be sown in batches from 
April to early Aug , in drills 12 in 
apart, and c J in below tlie surface 
\\lien 1 in high, tliin to 4 in apart, 
and transplant when C in high to 
12 in apart To blanch — take plants 
3 months old, fold the leas es round the 
heart, and tie with raffia and cover 
entirely witli coal ashes 

Endocrine System, a number of 
separate glands differing in structure 
and function, but all characterised by’ 
tlie fact that they have no ducts 
through which to discliarge their 
secretions , but. instead, discharge 
them direct into the blood-stream (see 


00 
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/LA.*4tis) llie secretions of these Insulin is produced by the pancreas 
lucUess glands are called hormones a gjand which secretes digestive juice 
)r sometimes endoennes Their pur and discharges it along a duct leading 
lose IS to regulate the body by inUi the bile duct from the liver 
jovermng the processes of growth Thence a common duct conducts both 
'eneral function and reproduction bile and pancreatic juice into the 
oysUmulationorbyinhibition accord intestine In the substance of the 
Dg to circumstances and time of life pancreas there are however small 
rh* more important of the ductless islets of cells secreting insulin which 
glands are enumerated below together thus does not find vts way into the 
withthelrBituationandtheirproducts duct to the intestine It is discharged 
Some indication is also given of the direct into the blood stream instead 
processes controlled by each Because of this dual nature of the 



Each of these glands plays its own pancreas the hormone producing func 
part in the b^dy process and they tion for a long time passed unap- 
also react upon each 9thcr Adrenalin predated The study of the disease 
for example acts upon the liver to known as diabetes at last brought 
produce a mobilisatioD of stores of insulin to our knowledge 
sugar 1 hich are consequently d s Diabetes is a disease in which sugar 
dialed into the Mood to supply the cannot be stored in the luer or kept 
musdes The act on of thyroxin on in the muscles The blood is thus 
the other hand is to cau.e sugar ovetloadedwiUisugarandis therefore 
travelling m the blood from the all excreted by the kidneys and appears 
jnentarv canal to leave the blood and in the urine This excretion involves 
enter the liver Here the two hor the loss of excessive quantities of wat r 
moncsappcartoantagonisecachothcr fromthebody and the patient expen 
la the case of the anterior pituitary ences-great thirst WTi n the muscles 
hormones and the thyroid therelsthe require sugar to perform exercise there 
reverse condit on for these two appear is none in reserve and they therefore 
to stimi ^rr bcoomc wasted throurh inf>d«nnKti> 
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nourishment The consequence is a 
thin and emaciated appearance Yet 
the patient wants sugar — ^)iis appetite 
IS sometimes voracious But, cat 
what he will, he continues to lose 
weight ITie cause of all this trouble 
is that the pancreas is not producing 
insulin — because the islets of cells 
have previously liad too much work to 
do The patient has abused his 
appetite Too many carbohydrates 
have entered the stomach, the insulin 
has had to be produced in excessive 
amounts, over long periods, to act 
upon the liver cells and cause them to 
store this enormous quantity of sugar 
until at last the insulin-producing 
cells hav’c been overtaxed and have 
given out 

In the tliyroid gland, we have a good 
example of a large endocrine gland, 
compact, and not complicated, like 
the insulin cells, with any other kind 
of gland tissue The gland consists 
of two lobes, one on each side of the 
windpipe, at the root of tlie neck, 
joined together in front by a con- 
necting piece of gland tissue The 
hormone produced is thyroxin, which 
has boon chemically synthesised out- 
side the body Iodine is absolutely 
essential for the , production, by the 
gland, of its hornjone Normal 
food usually contains sufficient iodine 
for this purpose, but in some places 
far removed from the sea. where the 
sod has been denuded of iodine, the 
inhabitants are apt to suffer from 
deficiency of thyroxin The effect 
of the thyroxin on the body is to 
control, in general, all the chemical 
processes which constitute life If 
there is too much thyroxin m the 
blood, the patient is hot, suffers from 
perspiration or clammy skin, is 
* highly strung, nervous, suffers from 
palpitations and loss of v\ eight. In 
a woman — and it is women who 
usually suffer from the excess — the 
monthly losses of blood may be 
very copious, and anmmia may 
follow In addition, a curious feature 
not yet explained, is that the eyes 
may become protuberant — a condition ; 


known as exophthalmos Too mt 
hormone in the blood is caused 
enlargement and over-activity of 1 
gland, and occurs, in an acute for 
in Graves' disease JIucli relief m 
often bo obtained by the remo’ 
of part of the gland When there 
not sufficient iodine in the food, f 
gland enlarges in an effort to co 
pensate for the deficiency in t 
amount of thyroxin which it is mar 
factiinng In this case, the enlarg 
gland IS not ovtr-active for it has 
raw materials in the form of lodii 
Here the p.atient gains vi eight instc 
of losing it, and the condition is knoi 
as myxeedema When children 
infants suffer from lack of thjrox 
they are apt to bo so backward 
dev clopnicnt as to give nse to cretims 

Wietlier the gland enlarges wi 
resulting over-activity, or with pi 
disposing undcr-activity, it is called 
goitre, but the final results in the ti 
cases, Graves’ disease, and myxeedor 
or cretinism, are diametrically opp 
site in their nature Wlicreas Gravi 
disease responds to operative removal 
the gland, myxeedema and especial 
cretinism respond to medicinal a 
ministration of tliyroxm itself 

There are two suprarenal glanc 
one applied to the surface of each 
the two kidneys, and numerous smi 
accessory glands distributed throug 
out the abdomen This scatten 
distribution of gland substance i 
sembles slightly the scattered di 
tribution of the insulin cells in tl 
pancreas The suprarenal gland tissi 
however, is not associated with ai 
other typo of duct-discharging glanc 
but, like the thyroid, is entire 
ductless 

It differs from the thjTOid in tin 
two hormones are produced by tl 
suprarenal gland, for which purpo: 
the gland contains tvv'O different kin( 
of cell One type is confined to tl 
centre of the gland, and forms whs 
IS known as the medulla , the other 
confined to the periphery or surfac 
and forms the cortex 

The medullary cells produce adron: 
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Im The secretion ot adrenalin js («# Rspbodictiv*: Sitstfm} The 
stimulated by impulses tr&venmg to pantthyioid glands ba\e been men 
the gland in the $ympathettc Htnts Uoned here but further reference 
(ft) and when this passes into the ghonld be made to the article on 
' blood It acts on certain kinds of Pons 

muscle ID the same waj as do the The only other gland of special Dote 

I sympathetic nerves Thus adren^m is the intnitary but the present state 
augments the action of these nerves of our knowledge about this is not very 
with the following results the heart extensive A* will be seen from the 
rate scctlerates the small blood taUe above it produces some hot 

vessels contract the blo^ therefore moneswtu h play a part in the working 
traiels more quickly and at a greater of the ovary and some which have a 
pressure Thu cells of the liver are part lacommon with the parath>TQid 
stimulated to discharge sugar into the in the formation of bone There is a 
blood stream — the mu el« are there disease kn >wii as aetomegaly m which 
fore ready for instant action The the head becomes very large and the 
bljod-supply to the intestines n hand* and feet also become abnormally 

arrested and the movements of the big Patients complain of suddenlj 

intestines cease The eyes dilate having to obtain larger hats gloves 

Th hair bristles Or stands erect The and boots and often too of having 

nan of animal is filled with a feeling to procure new sets of false teeth 

of courage and his brain is exception because the p«vsou5 set hvs become 
ally sjert too small These patients usnilly 

Although the cortex secretes a hof become sexuailv im|«tcnt bat the 
iBone wnieb is quite di tinct yet it cause ol the condition li s not in a 
nevertheless has something in com disturbance of the sex hormones so 
mos With adrenalin in that its effect much as of the bone'produeing one 
is opon the male organs of reprove ISi^sibly the cells of this latter type 
tion It Is the hormone of manhood grow and replace the cell of the former 
aod with Its foTTOatioti and discharge tor the dl.t^st « atwaw a soCiated 
into the blood'Streani thrse changes with the formation of a large tumour 
are initiated with which adolescence u m the pituitary gland 
associated Eadogto archaic name for the Vono> 

There are two wcllknoivn diseased cotylcdonous group of plants winch 
conditions associated with the supra refers to the structure of the vascular 
itnal glands One is f Adrians dis system which consists of strands of 
rare or bronxe diabetes This disease ligneous tissue isolated in a c>IindeT of 
has no connection with insulin diabctce ceUular tissue 

but great muscular weakness IS com Endospenn (bot ) nutritive tissue in 
mon to both Addisons disease is seeds wh*^ feeds the growing embryo 
resultant upon a failure of adrenabn Esdowmeot Insurance, fvnxn of m 
production There stems to be some surance whereby m return for legnlar 
diversion of the raw mating h>t coaUit^itioD a fixed sum is payable at 
instead of being turned into adrenalin death or at a certain age when the 
they are deposited m the skin, giving insured person ceasca to paj premiums 
It a chtractenstic hionre edaratlon In the latter form it n a common way 
The other disease is caiis^ by an ol saving against old age Set alia 
ovrrgTowth of the cells of the cortex fvsoaavcB 

Ad lescrnce is early the bay s hatHls End^topped, a term applied to those 
tecome Sexually precriaous and even lines of limk verse (4 1 I the erd of 
crimioal wtueh coincides with the end of « 

Other endocrine glaivii of jiarifciilar dame ortoahenuccwpletf^j’lwh^ 
interest ar* those coa^rned with the ngramicaticallrcompIrteandself-coQ 
regal female sex organs talsed Sta •Ua E 
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Enduro, name given to certain fer- 
rous alloys which are very resistant to 
the action of acids and other corrosive 
media The pnncipal constituent is 
chromium, which is present in amounts 
of about 16 per cent , small amounts 
of other elements such as nickel, 
manganese, silicon, and carbon arc also 
incorporated See also Aitovs 

Endjnmon [endi'miOn], a shepherd 
in Greek mythology, beloved by Diana 
or Cynthia, goddess of the moon In 
response to her (or, perhaps, his) 
prayer, Jupiter made him immortal 
that he might sleep as much as he 
desired , hence the classical phrase 
" to sleep the sleep of Endymion," 
and the title of the famous poem of 
Keats [q v ) 

Ener^. The notion of energy as a 
real entity seems natural to-day, since 
ive are accustomed to seeing it bought, 
sold, and transformed from one form 
to another The clear conception of 
the nature of energy is duo to Robert 
Mayer, a German physician, who 
stated the doctnne of the conservation 
of energy in 1842 vie " The quantity 
of energy in the umvorso is constant , 
none is ever destroyed or created " 
The fact that this central doctrine of 
modem physics was discovered so late, 
IS due to the fact that force, and not 
energy, appeared to physicists to be 
one of the two primary notions of 
physics, the other being inertia (see 
Dynamics) 

Energy is divided for convenience 
into two forms, potential and kinetic, 
potential energy being energy stored 
in a motionless system, as when a 
weight IS raised above the surface of 
the earth, a spnng stretched, two sub- 
stances such as carbon and oxygen 
separated, electrical energy stored in a 
condenser, and so on Kinetic energy 
13 energy of motion, and is contained m 
a moving mass, or a beam of radiation 
This distinction is of less importance 
than the distinction between available 
energy and non-availablc energy 
Tlie transformation of one kind into 
another is nev-cr accomplished witliout 
the “ degradation ” of some part of the 


energy into low-temperature heat, 
which can be re-transformed into some 
other kind of energy only if a means of 
allowing some of it to flow away at a 
still lower temperature is available 
In an analogous way. the water of the 
sea contains a great deal of potential 
energy, if we consider that it is nearly 
4000 m from the earth’s centre, to- 
wards which it IS attracted.and would 
fall if a shaft were opened for it to fall 
down But without a “ bottomless ” 
pit, we can make no use of tins vast 
store of energy 

Modern civilisation depends for its 
existence upon sources of available 
energy The practical side of this 
problem is dealt with in the article 
Power, Sources of 

It has recently been show n that mass 
and energy arc not two entirely sepa- 
rate and distinct fundamental entities, 
but that energy itself has mass, the 
mass of a given amount of energy being 
found by dividing it, expressed in 
absolute units, by the velocity of light 
This applies to energy' of all kinds , 
hence a moving body is slightly heavier 
than one at rest, a stretched spring 
heavier than the same spnng relaxed 
It follows that if matenal particles 
could be annihilated, energy would be 
emitted, no doubt in the form of radia- 
tion Ihis has been suggested as the 
source of cosmic radiation (qv), The 
relation between heat and other forms 
of energy is the subject of the science 
of thermo-dynamics (q v ) 

Energy m its mechanical form is 
expressed as the product of a force into 
the distance through which it moves 
The absolute unit of energy used in 
physics is the erg, which is the work 
done by unit forte (1 dyne) operating 
over a distance of 1 centimetre For 
practical purposes a unit 10,000,000 
times as great is cmploy'cd, called the 
}oule The electrical unit of power, 
the watt, IS ■defined as the power which 
consumes 1 joule per second Heat 
energy is measured by the calorie, which 
IS the amount of heat necessary to raise 
1 gramme of w,ater 1“ C in temperature 
(at about lO^C) The legal British 
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bcrmal Unit is the amount ol heat 
squired to raise 1 Jb of ■water 1 1 
necaloneisequa] to 4 }8 joules one 
ntish Thennsj Unit is 23“’ calories 
nother practiced unit ol energy inttch 
9ed by engineers is the Hilogrammt 
<tlre the work done in raising a kilo- 
ramme weight through the height ol I 
letre against the loree of graMty 
he corresponding Dntish unit is the 
vt pound the work done in raising 
lb through 1 ft height The Dntish 
nit of power is the horst peuer which 
oes work at the rate of 010 ft lb per 
xond a common derivative of this 
I the horse-power hour which is a 
nit of energ) The horse power is 
quivalent to about ita watts The 
ommon electneal unit of energy is the 
i/ouaH hour known in Dritam as the 
ioard of Trade Vntt This fs equal to 
000 OOO joules (watt seconds) One 
loord of Trade unit or kilowatt hour ■$ 
qnol to 1 34 hone power hours 94(0 
Jritish Thermal Units and 998 kilo 
ram calories (1000 small calones) 
)ne horse power hour is equsi to *943 
hitish Themal Units 
Enfilade (Tr anjfUr to thread) in 
nilitary phtaseology firing directed 
dong the length of the enemy s line or 
tench instead of across it It is, 
Nirtfcularly destructive sinceeachshot' 
s potentially effective over a greater 
engtb of Its ffigbt 
Eogadine largest and most etev ated 
il alpme valleys running Iv F to 
5 \\ in the S E portion of Switicr 
and It lies between the Albula and 
Bernina chams and is watered by the 
Inn a large tnbntary of the Danube 
«hich It joins at Fassau The Upper ' 
Cngodine "4 m Ion-’ with the upper 
valley of the Inn forms part of the 
Gtisons There w rvo agriculture only 
hay and pasture The important 
centres are St Monti Sils and Sama 
den which last namedgivesa fine viewi 
of the Detnioa group At St Monti i 
there are winter and summer sports 
The Low r Cngvd no is less elevated 
and f has a moroluxunant] 

vei f '\s the capital (pop 

c ^ 1 't> mineral springs 
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Thero are 12 comtnuces in the Lower 
Cngaidlne which supports about 1* 000 
people Here is the S visa Jiational 
Ihitk covering 64 sq m nearZemU a 
preserved area founded in 1009 as 
. sanctuary for animals birds and 
.egetattOD 

Engaged Colosui (archit ) a column 
partly Embedded in a wall usually 
found in colonnades Dare in classicij 
Greece it became common in Homan 
architectoFc as shown in the Colos 
seuni It was employed m Gothic 
churches to form clustered piers andm 
Kenascence buildings 
Engels. Fnednch [18.0-1S9S) Ger 
an Socialist and writer son of a 
wealthy cotton spinner at Barmen 
He early took a keen int rest in phi 
loeoph) and contributed letters to 
Itadic» pcnodicals At the age of 2. 
Iiewaasent to his father s factory near 
Manchester where he came into con 
tact with the Chartist movemeot and 
urrote lor the Sorthttn Star When 
he met Karl 3faR (4 v ) in Pans in 1644 
(he two men were already in agreement 
intbeirideas and their close collabora 
tmn and friendship persisted until the 
death of Mars; It was largely through 
Engels financial assistance uat Marx 
was able to cany on his work Engels 
gamed practical revolutionary expert 
ence in (be 164S Baden uprising and 
subeequently returned to England 
wherethercstof his lifewas spent He 
collaborated with Marc in wnting The 
CommUHtU Ma tfislo and other works 
edited and completed vuU ii and iH of 
Capital and mmself wrote many 
fundamental contributions to Socialist 
theory among which may be men 
tinned his Cmilihen e/ the Itorlisg 
Clatt 1 1 rngland and bis Ongia of the 
Family Jexate Property a«d tSs 
&a/ The grevter part of his writings 
bas been published la Engtish transla 

Enghlen (Q't CE on) town m the 
Belgian province of Hainaut a centre 
of the lace industry Condi the 
Preach general of the I7th-cent Span 
ish wars who bore the title _pf 
'dEngtuen resided here Th8 ^ 
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afforded hospilaht)’’ to both J J 
Rousseau and Voltaire Pop e 5000 
Engineering. The engineer js con- 
cerned with the application of physical 
science to useful ends, but draws upon 
a large store of purely empirical cx- 
pencncc, winch has not yet been 
allotted its place in pure science The 
term is usually confined to physical 
practice as opposed to purely chemi- 
cal , the chemical engineer being con- 
cerned with the machines and other 
apparatus used for carrying out 
cliomicil reactions on a large scale 
rather than w'lth these reactions them- 
selves The engineer was originally 
purely mihtarj' in his functions He 
was charged with the construction of 
" engines ’’ of warfare, and with work 
such as the building of roads and forti- 
fications Hence tlie first professional 
engineers who applied their powers 
solely to peaceful purposes, such as the 
construction of roads, bridges, and 
canals, w ere know n as avil oigtneers , 
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this title IS now confined to work oi 
tins t}^Je Mining enginetrmg is con- 
cerned with the obtaining of \aluablc 
minerals, and all other branches with 
the application of available materials 
and sources of energy to v-arious useful 
purposes The branches of engineering 
are continually growing m number, 
some of the most recent being con- 
cerned with aerial navigation (Aero- 
nautical Kngmecnng), and the •i‘>o of 
wireless (Radio Rngtncering) Tins 
tends to the multiplication of technical 
societies, institutes, and institutions 
devoted to specialised branches of the 
subject , manyof these arc given under 
SCIENTiriC AND TECHNICAL SOCIETIFS 
The study of engineering demands 
a natural practical aptitude combined 
with the power of grasping scientific 
principles , there is to-day hardly any 
branch of engineering in which the 
principles of modem science do not 
find application, often of a highly 
mathematical character But the en- 
gineer operates not only with forniul® 
based on first principles, but with 
empDicat formula!, which represent 
cases where practice has outstripped 
theory These formiil® arc derived 
from elaborate experiments, often 
earned out on a largo scale , they 
describe the properties of materials, 
or their behaviour under certain con- 
ditions, too complicated for calcula- 
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on Smcr each engmecnng problem Armjr equipment and artillery the 
in some respects new practical ex construction of roads and briiJ!,es was 
enence is indupens-ible to the cn also allotted to them 
ineer for no textbook or laboratory A body of military enfcincers had 
'amrag can tell him the conditions their headquarters m the Tower m the 
nder which any particular theory or Hth cent and were employed at the 
irmula 1$ applicable in practice For sieges of Calais (134t>) and Ilarfleui 
tus reason the expenenced practical (1415) Under Henrv Mil a corps 
lan frequently has an advantage o\er of I loneers was orgaaised and m the 
be inexperienced man with a more 17th cent the Kings Lngineers were 
laborate training though the greatest entrusted with the fortifications of the 
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achievements in engineering are the j 
work of engineers who combine tbeo 1 
rctical knowledge with experience 
Engiseers S^tarr that branch of 
an Army wh ch specialises jn the 
application of engmeenng to warfare 
From the earliest times engineers were 
COD emed with the making of weapons 
for throwmg proje tiles from the 
I4th cent onwards they were also en 
' thd budding of military for 
t ttad s egeworJes and later still | 
♦ ^creasing weight and sue of 


country In 1718 the engineers and 
the artiliery were finail> separated 
and IQ 1787 the former took their 
present title of the Royal Lngincers 
In the World War the Rojal Lngi 
Deers were largel> occupied with mcc^ 
uical and scientific development their 
strength increasing from S per cent of 
tlieArmyinl0I4 to 14per 
Early m the U ar 1 
companies of engineer^ 
to each infantry 
train to each 
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the c.i\alrv, nnrl ■varioii-i unit'? to the Sound Southampton Water, th( 
base J^iter, iiiiiti «crc tormed far Thames eatuarj*, the Wn'sh, and th« 
special dutica such as drainage, ■w.itc'- notiths of the Hiirnlicr, ices, anc 
Eupplv, tunnelling, etc Other nnpor- Tym; anti v.orid-famoiH ports Induclt 
tant duties of the engineers from lOH London, Lnfrpool, Bristol, PlymOolh, 
to 1918 include chcmituii and poison- &Jutharapton, Porbunoulh, Dover, 
gas exponment, searchlights, survey- Hull, and Tynemouth 
ing, camoufiage desigm, and, indirectly. There are several islands around tin 
the control of tanks and rill mcch.Tiiicni coasts. Of ■which the most irnportan! 
forms of transport A transport are the Isle of Man, the SciJly Isles, 
branch, formed m 1010, supervisetf and the Isle of Wight ' 

railways, roads, waterwass, ports, Hehef This may be Ixrst con 
doclts, and the Chanriel ferry The sidercd by dividing the country intc 
supply of engineering stores, and their the N , W , S . and Midland regions, 
transport from Lngland, was another Tlic two outstanding features of the N. 
huge task undertaken by the Uoyal arc the Pennine Chain, and the moun' 
Engmetrs tains of the Lai- c District The Pen' 

Since the World W’ar the Signallers nines extend from the extreme N tc 
have been separated from the Royal the Midlands in an almost straight line 
Engineers Iho peace-time strtngOi between Tyne Gap and the lower 
of the latter is c 1 100 officers ,and 7700 Trent, rather to the W, of the centre oi 
men Ihey co-operate directly with tlie country, the W, .slopes are 
the General btafi Military' engineers sharper than the E Notable peaks ol 
are intensively trained at Cambridge, this system are Cross Eell (2900 ft), 
the School of Military Engineering, and Mitklc Fell (2o00 ft), Knock Fell 
with commercial onginecnng firms (2000 ft ), Whcrnside (2400 ft), Ingle- 
England, that part of the British borough (2370 ft ), and Penyghont 
Isles Tying S o£ Scotland and E and (2300 ft) Much of the land is above 
S of W.alos , it IS the richest and most 2000 ft high, and f ho district is largely 
thickly populated part of Great covered with bare, bleak moorland 
Britain, and the mother-country’ of the flic Ponnines are divided into N and 
British Empire It is separated from S sections by the Aire Gap , the S 
France by the English Channel, from is generally' lower, though in the Peak 
Belgium and Holland by tlic North Sea, district of Derbyshire, Kmdcrscoutand 
and from Ireland by the Irish Sea, the Peak are noteworthy'. On the W, 
the Cheviot Hills and tlio R Tweed of the N, Pennine system arc the 
divide it from Scotland, and an mountains of the Lake Dastrict (sei 
artificial boundary’ along its W CuvinEnnAND , Westmorland), a dis- 
counties from Wales Area, C0,87C sq tnet of groat natural beauty ; the out- 
ra , pop (1931), 37,394 917 standing heights are Scafcll Pike, 

Coasl-hne is much broken, and pro- Scafcll, and Hclvcllyn all over 3000 ft 
vidcs a number of fine bays and ex- To the E of the Pennines the Clove- 
cellent natural harbours , the moutlis land Hills and N Yorlihire moors arc 
of the greatest N. and S nvers, the divided by the R Esk, and S. of them 
Humber and the Mersey, and the are the S Yorlcshire Wolds. On both 
Thames and the Severn, arc respcc- sides of the Pennine region are con- 
tn ely almost opposite each other The siderable plains, including Die Solway', 
structure of the coasts vanes consider- Morccambe, and Cheshire plains on the 
ably between granite cliffs, chalk, W , and the Vale of York, widening 
shingle, and along the fenland coast, into the beginning of the great E. Plain, 
marsh Among the notable bays and on the E 

inlets arc Morccambe Bay, the Mersey The S W mountains (see Cornwall , 
and Dee mouths, tiie Severn, B,am- Devon) include the high central 
staple and Falmouth Bays, Plymouth Cornish ridge, separated by the Tamar 
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valley from the heights of Devon 
Dartmoor and Cxtnoor tvhich he S 
and N of the Devon Plain The hills 
of the S and \fKllands viewed from 
Somerset and Dorset resemble four 
great fingers from the Mendipa the 
CotswoWs extend N E through Edge- 
bli to the l^orthamptonshire uplands 
which terminate in the E Plain Just 
to the S the \thite Horse and the 
Chiltems move S and £ to the East 
Anglian ndge and in the extreme S 
the Blachdown Hills and the \V 
Downs divide m Hampshire into the 
N and S Downs The whole of this 
S and Midland system IS an alternation 
of hills and plains which include the 
upper and lower Thames valleys the 
Somerset Selsey and Salisbury Plains 
and the vales of Dorset Sussex and 
Kent 

The Midland plateau tep^tes the 
Penaises from this system E of the S 
Peniunes and extending S almost to 
thelower Thames valley the great E 
Plain cover Lines Cambs Norlolfeand, 
Sufiollc Hunts Essex and parts of 
counties jastW of them 

C««l«gy Geologically England ts 
interesting as exhibiting almost every 
hind of known formation on or near the 
surface and for having given the name 
to such well known systems as the 
Cambrian Devonian i ) etc Th 
Penmnes arc ma niy Carbonifeiwis 
and date from that period there are 
some limestone areas with interest 
ing cave formations The Lake Dis 
trict mountains are solcanic rocks and 
slates Th» W system consists of 
folded beds of Devonian rocks and 
quantities of granite with a variety of 
carbomferous rocks and the hill of the 
S and S centre are mainly chalk with 
outcrops of older rocks in the Mendips 
/ rr»f The rivers for the most 
part can be associated with the e 
systems Prom the Penmnes ttiere 
flow N \V the Eden S \\ tlio Lune 
Rihble and Mersey E the Tyne 
Wear Tees Aire and Wharfe and 
from the S the Derwent, The Severn 
risestnWales and flows between the S 
^hfijpshi e hills and the >Iidland 
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piatean tumuigslightlyW toconform 
with the direction of the C^tswolds 
The Trent nses in the K Stafis hills 
and flows E and N to the Humber 
In the >V the most notable nvers are 
the Tamar Exe Dart and Camel 
The Thames (9 ii ^ is the gnat river of 
the s System to the S of it is the 
Medway and many minor streams flow 
into the English Channel In the E 
Plain the 1 en distnet includes the 
Ouse lattie Ouse Cam Witham and 
others Except for those m the Lake 
District there arc no important lakes 
Haiurai Resources considering the 
comparatively small area of the 
country arc remarkable minerals are 
of outstanding value and in order of 
importance easily the first is coal of 
which over .00 million tons including 
\V«bh coal are raised annually while 
there is stiU an estimated resirve with 
in 4000 ft of the surface of nearly 
^000 million tons Iron-ore cornea 
from Cleveland N Lancs and StaSs 
tiA from Cornwall lead from Tories 
Cumberland and otb r K counties 
chalk from Kent and other S counties 
copper from Cornwall and salt slate 
and stone of various kinds from nearly 
all ovet the country except the h 
plains All these minerals are of vary 
ing but considerable commercial value 
To these natural mineral resources 
should beadded the (crtilityof the soil 
the rich fisheries the many useful 
rivers giving an abundance of water 
power and the commanding geo 
graphical position of the country The 
vigour and thrift of the people their 
corametciai seafaring and inv ntive 
genius and the favou able climate 
have also played an outstanding part in 
Driti h development 

/■nfnif itt English industries are 
so numerous and so varied that it is 
simplest to consider tbem according to 
distneis In the V E the presence of 
c^ and iron fairly close together leada 
to the shipbuilding engineering and 
general tnetaflurgical industnea that 
centrc-ln such towns as hewcastle 
Sunde^ond S and Tliddles 

bre are earned. 
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on at Barrow-jn-Fumess, stimulated Some approximate figures will be 
by the Cumberland coalfields, though illustrate the great size and scope 
of these the Whitehaven mine has ex- English manufactures The total c 
penenccd serious disasters of recent ports of 1032 were valued at near 
years Further great coal deposits /420 millions , and the gross outpi 
between S Lancs and tlie W Riding of the more important industries w: 
give us the manufacturing towns of (for Great Britain as a whole) ‘ cos 
Leeds with a wide variety of trades, 243.882,000 tons , iron,. 11,627,2; 
Barnsley, Wakefield, Halifax, and tons , steel, 7,326,700 tons , sal 
Bradford, centres of the woollen in- 2,087,664 tons , engineering £lt 
dustry, and in S Lancs the great cotton millions, woollens, £111 millions 
towns of Manchester, Bolton, and textiles and clothing ;£130 millions 
Oldham Other manufacturing towns brewing and malting £140 millions 
grouped around the S Pennines are shipbuilding 7)57 millions , andprintir 
Doncaster and Sheffield, and farther S of all kinds /I06 millions 
Derby, all noted for steel and engin- There is scarcely a country in tt 
eenng , Warrington, Stockport, Pres- world with which England does n< 
ton, Wigan, and Bury, with manu- trade, and in consequence a prolonge 
factures of cotton, machinery and period of depression makes conditioi 
chemicals , and farther S the Pot- more difficult than would be the cas 
teries Nottingham, famous for its in a more self-contained country' 
lace and hosiery’, is practically the most Another pre-eminent source < 
S of this great N group In the wealth lies in tlie shipping trade tl; 
Midlands, another industrial district, English mercantile marine has Ion 
" tlie Black Country " centres around held a leading place, and, thoug 
Birmingham, and this and the neigh- labounng under difficult conditions, i 
bouring towns of Coventry, Wolver- still one of the great carrying service 
hampton, Dudley, and Walsall are all of the world, both of passengers an 
noted for motor-cars, bicycles, and all goods 

kinds of steel goods In the S and E Fisheries are of such value as t 
there are no great masses of industrial command special mention , the grea 
centres with the exception of London Dogger Bank distnct, which has mad 
and its environs, but vanous isolated the port of Grimsby, the Lowestol 
towns have local industries Leicester herring fisheries, and tlie huge catche 
and Northampton are well known for of pilchards oflf the Cornish coasts ma; 
hosiery and leather goods , Eastleigh, be noted, as well as the quite consider 
Swindon, and Peterborough are all able fisheries of the S Cod, herrmg 
notable railway centres, and Norw'ich haddock, pilchard, and hake arc th 
has large general manufactures In largest catches, and the total value o 
spite of this, however, there has been, sea fish caught is more than £16 mil 
in the last few years, a quite decided lions annually The building of fishinj 
expansion of industry in the South craft, the making of nets, fish-euring 
Reading has enormously increased in and packing, also provide work fo 
size , the groiving English film in- great numbers of men 
dustry is settled not far N of London , Agriculture Since the Industrla 
Oxford IS notable for motor-car Revolution of the early 19th cent ; 
factories , Luton, Ajlesburj’, Slough, decline has taken place in Enghsl 
Willesden, Watford, and the area agriculture, at first very gradual, bu 
directly E. of London, all have con- of late years sharply accelerated Thi 
siderable industrial activities It is movement of the rapidly growinj 
worthy of note that more than one- population towards the industria 
third of all the factones recently cstab- towns, and the competition from th< 
hshed in England were set up in or near great grain- and food-producing coun 
Greater London tries have contributed tow ards this end 
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hall School (London), and Manchester 
College are among the famous musical 
schools The cost of education is one 
of the heaviest items in the Civil 
Estimates Separate articles deal svith 
the literature, art, and music of the 
country, as well as with its History, 
Constitution, Local Government, and 
general administration See also ar- 
ticles under the names of the English 
counties, towns, etc 
England, Church of, the established 
Church m England, subject since the 
Reformation to State supremacy 
in temporal matters It traces its 
descent without a break from the 
ancient British Church In doctrinal 
matters the Church stands between the 
Roman Catholics and the more ex- 
treme reformed Churches In addition 
to the general teachings of Christianity 
igv), the Church in its principal doc- 
trinal formula, the Thuty-Ninc 
Articles (gv), accepts the doctrine that 
while justification of sinners can only 
be achieved by faith, the two sacra- 
ments of Holy Baptism and the Lord’s 
Supper are, as the Catechism puts it, 
" generally necessary to salvation ” 
While rejecting the doctrine of tran- 
substantiation, the Articles teach that 
the Sacrament of the Lord's Supper is 
in a peculiar sense a rite of communion 
with Christ and with the whole Church 
Much of the elaborate ritual of the 
Pre-Reformation Church was abolished 
by the State in authonsing the Book of 
Common Prayer But the Church of 
England allows itself more ritual than 
most Protestant churches The 
Church accepts the doctrine of Apos- 
tolic succession, rejecting both the 
Presbyterian and Congregational form 
of government on theological, not 
practical, grounds It is in com- 
munion with several other Churches, 
as for example the Swedish Church! 
and IS only less formally so with the 
Eastern Orthodox Church 
The news of the Church, as stated 
in the Thirty-nine Articles, are proba- 
bly held to-day by only a portion 
of the clergy or laity, as the 
majorities in favour of Prayer Book 


revision in 1028 showed. Some 
sections of the Church embrace ex- 
treme Catholic tenets, holding the 
doctrine of the Real Presence of Christ 
in the elements of the Lord’s Supper, 
and having a ritual almost as elaborate 
as that of the Roman Church ’Others 
approximate more to Protestant Non- 
conformity both in doctrine and prac- 
tice Still others hold modernist doc- 
trines which would shock equally the 
Evangelical and Catholic sections of 
the Church It is the especial genius 
of the Church of England that it can 
contain such diverse elements mainly 
by the power of its tradition and by its 
practical toleration 

The Anglo-Catholic movement is 
largely represented among the clergy , 
but the bulk of the laity remain 
Protestant The House of Commons 
rejected the proposed revision of the 
Prayer Book (1028) 

In government the Church is epis- 
copal, being divided into two arch- 
bishoprics, Canterbury and York (the 
Archbishop of Canterbury is the prim- 
ate of All England), in their turn sub- 
divided into dioceses and again intc 
parishes, the latter being grouped 
together into rural deanenes In 
doctrine, subject to the supremacy ol 
Parliament, the two convocations (gv] 
of York and Canterbury are supremo , 
in other ecclesiastical business the 
legislative body is the Church Assembly 
igv) 

The history of the Church in Eng- 
land reaches back to the days of the 
Roman occupation The Church was 
then in communion with Rome, but 
tile Anglo-Saxon invasions severed 
communications, and the British 
Church tended to develop along 
separate lines After the conversion 
of the Anglo-Saxons by the efforts of 
the British missionaries, mainly from 
the monastery of Iona, and by mis- 
sionaries sent from Rome to convert 
the heathen and to bring the 
British into the Roman fold, con- 
flict arose over differences of usage 
The victory of Roman over British 
usage pointed the w ay for the develop- 
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tnent of the Church ut Englmd Its 
stnictore was henceforth epiacopa) 
nther than monastic and its usages 
with minor differences were to follow 

The Medieval Enghah Church from 
the Roman nefory over the Bnti h 
until the reformation was part of the 
Christian Church in the West and its 
doctrine and ritual participated lO the 
common development (tee Cnctitai 
History) The roam interest of 
English Church history in this 
period lies in th relations between 
Church and State and between the 
Z^pac> and the Church m England 
In conflict with the State the Church 
in England at first worki^l in alliance 
with the Papacy The power ot the 
Church was checked bv the growing 
centralisation of lustiee under Henry 
n Later the Church is to be found 
ID conflict both with the Oown and 
the Papacy particularly in the reign 
of Henry ill Then and during the 
time of «• Avignon Popes the Papacy 
was attacked because of its financial 
etiactioDs Z^ter Church and State 
became allied agaiut the Papacy 
From Catholics who were al o Nation 
ajists came the breach with the Papacy 
in ISM 

In England the reformation fol 
lowed rather than preceded the breach 
with Rome The Church in England 
contained both a Csthol c and a 
reforming part) and the official 
doctrines la d down in the Prayer 
Book of 108’ after the temporary 
Victory of the extreme Puritans are 
a compromise The successise 
Prayer Books from 1849 show the 
increasing mfluence of the Reformers 
but with the Restoration came a 
reaction against the Puritan victory 
of the Commonwealth and a si gbtly 
more Catholic enpression of doctrine 
The High Cliurch party lost ground 
considerably after the Glonous 
Revolution and the accession ot 
William and Slary to the throne 
Throughout the 18th cent the Xan 
Church party remained supreme In 
the later 18th cent controveny against 
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the assaults of the deists ani the 
suppression of Contocstion which 
seemed about to condemn Bishop 
lloadly for heresy an event (he 
Covemraeot did not desire were all 
that showed that the Church was 
aJive The Methodist revival at the 
end of the century bringing at first 
new strength and enthusiasm re 
suited Ml the withdrawal of the 
Wesleyans to form a Nonconforniist 
group In the IDth cent there came 
a High Church revival m the Oxford 
Movement (f v ) and as a reaction to 
this the evangelical movement m the 
Church Controversy between the 
Evangelicals and the AnglmCatholics 
marks the latter part of the 19th cent 
and Uie days before the Sn ar 
The main features of recent yean 
have been the growth of the Anglo* 
Catholic isovenicnt m spite of prose* 
cntioR the growth of modcrnisre (f v ) 
the increased activity of Coavoeation 
a&d a considerable nomber of reforms 
in Church government culmmatiog 
In the Enabling Act of 191B (fv) 
and the controveny over Prayer Book 
revision 

Conrull /f iltslory cf Iht English 
Chunk ed Stephens and Hunt m 
e vols H O Wakeman An Intro 
Judtot to tho Htsrory of Ike Church 
of England (189(>) The Tut e ,f 
the Church of Ln land ed Sir j 
Marcbaat 

England SoreRigai o! 

Saxon ano Dsnism Kings 
rgbert 827-t9 

Ethelwuir 83J-58 Son of Egbert, 
Ethclbald 888-60 Son of Ethel 

wulf 

Ethelbcrt Su0-6S nd son of Ethel 
Wrulf 

EthelreUI 666-71 trdsonofEthel 
wulf 

Alfred the Great 871-900 4th son 
! ofEtlieIwulf 

lEdward tho Elder 000- 5 Son of 
j Alfred 

lAthel tan 0-,>-40 Son of Edward 
lEdmond 940-6 CthsonofEdward 
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Edrcd OIC-.W Oth son of Edivard 
Edwv OIS-S Son of Ednuind 
Edgar 0.18-70 2nd son of Edmund 
Edward tiio Martyr 07.5-0 Son of 
Edg.ar 

EUiclred If (the Enreadj) 970- 
1010 2nd son of Edgar 
Edmund Ironside 1010 Son of 
Ethdrcd 11 

Canute (Cniit) 1017-15 
Harold I 103.5-10 Son of Cnut 
Hardicanute (Ilarthacnut) lOtO-2 
Son of Cnut 

Edivard the Confessor 1012-00 
0th son of Ethclrcd 1 1 
Harold 11 1000 Brother-m-Iaiv of 

Edward the Confessor 

SovrREiGNS Stvci; Tire Cosqocst 
Hotter of Not mar dy 
Wdham I 1060-87 
IVdham II 1087-1100 3rd son of 
William I 

Henry I 1 100-35 Voungest son of 
William I 

Stephen 1135-54 Grandson on his 
mother’s side of William 1 

House of Plantagencl 

Henry II 1164-89 Grandson on his 
mother’s side of Henry I 
Richard I 1180-99 Son of Henry 
11 . 

John 1109-1210 6th son of Henry 

II 

Henry III 1216-72 Son of John 
Eduard I 1272-1307 Son of Henry 

III 

Edward II 1307-27 Son of Ed- 
ward I 

Edward III 1327-77 Son of Ed- 
ward II 

Richard II 1377-99 Grandson ol 
Edward III 

House of Lancaster 

Henry IV 1399-1413 Son of John 
of Gaunt and grandson of Edward 

III 

Henry V 1413-22 Son of Henry 

IV 

Henry VI 1423-61 Son of Heniy 


House of York 

Edward IV 1401-83 Great-great- 
grandson of Edward HI 
Edward V, 14.83 Son of Edw.ard 

Richard HI 1483-5 Brother of 
Edward IV, 

House of Tiirfor 

Hcnn VH M83-1509 Dcsccndedon 
Uis mother’s side from Edward III 
Henrv VUl 1500-47 Son of 
Henry VH 

Edw-ard VI 1647-53 Son of Henry 
VHI by Jane Sojniour 
Marv 1553-8 Baughter of Henrj 
VHI by Catherine of Arragon 
riirabeth 1. 558-1003 Daughter of 
Henry VIH by Anne Bolcy n 

SoiERFic.ss or Gulat BitrrAis' asd 
Ikei-and 
House of Stuart 

James I (VI of Scotland) J603-3a 
Son of Mary Queen of Scots, de- 
scended from Henry VIE 
Charles I 1025-40 Son of James I 
Commonwealth 1049-1000 
Clnirles 11 1 000-85 Son of Charles 

James H 1085-8 Brother of 
Charles II 

Interregnum 1088-9 
' Wilham III 1689-1702 Grandson, 
on his motlicr’s side, of Charles I. 
and husband of — 

Mary 11 1089-1001 Daughter of 

James II 

Anne 1702-14 2nd daughter ol 
James II 

House of Hanover 

George I 1714-27 Great-grandson, 
on his mother’s side, of James I 
George II 1727-00 Son of George 
I 

George III 1700-1820 Grandson of 
George II 

George IV 1820-30 Son of George 
III, Regent 1811 

William IV 1830-7 3rd son of 
George III 

Victoria 1837-1001 Grand- 
daughter of George III 


Engleheart, George I 

House of Saxe Cobu g 

Edward VII 1901-10 Son of \ic 

House of It indsor 

George \ 1910 2cd son of Edward 

\II 

Engleheart, George (1 52-18^9) 
English nuniature painter \ as a pufnl 
of Reynolds and oeeame one of the 
niost popular miniature artists of hts 
time rivalled only by Cos'».a> He 
painted numerous portraits of Ceor(>e 
HI and also copied in miniature the 
paintings of Rej-noMs 
His nephew John Cot Z>i/lman 
Engltheart (1780-180 } iias also a 
well known imniatunst 

English Chanaelf nairowset between 
Trance and England extending for e 
duOm. from the Sctllj Isksamt Ushant 
to the Straits of Dover In the W it 
dows into the Atlantic and in the N E 
iDto the Itorth Sea Chief islands are 
the Isle of Vigbt and the Channel 
Island and the only river of import 
ance u the Seine The English Chan 
Ael covers what was once a great 
'alley between England and Ptance 
See alto Ckanksl Ttl^^SL 
English ^tory though stncUy 
dating from the im'asions of the 
\ng(es Jutes and Saxons in the 5th 
cent may reasonably be earned back 
to the Roman occupation of a d 43 
It thus covers a period of almost 
exactly *000 years divided into two 
roughly «mal halves b> the Norman 
Conquest In lOflC During the first 
thousand jeats England appears to 
have been the happy hunting ground 
of marauding tnbn suSenng a senes 
of armed invasions many of which 
assumed the character of permaBeot 
occupation hollowing the Norman 
conquest this situation was funda 
mentally changed and though she 
from time to time suffered the inSvx 
of foreigners or of nati e adventurers 
many of them were welcomed or «t 
Icsst endured for no nat on smee then 
has exer saccecil'd in planting Oi« 
invaders foot in the land The near 
est approach to foreign interference 
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with English affairs may perhaps lie 
seen in the eunous spectacle of a Dutch 
prince on the throne of England m 
IffSg and in the senes of Oerman kings 
in the 18th cent Since the time of 
Ehrabetta England lias penetrated into 
every one of the > continents and her 
success in the field of colonisation and 
expansion may ^ gauged by the extent 
of the British Empire as it exists to* 

Pmod of lnr,as\on$ When the 
Tomans began tbcir serious conquest of 
Britain nearly a 1 undred years after 
the rcconnaissanee by Julius Ciesar 
they found the Celts in possession of the 
island These Celts were akin to the 
Gauls of Prance and N Italy a race 
which had sacked Pome inyaded 
Greece and penetrated ^ Galatians) 
into Asia hiinor In Britain there 
appear to have been two distinct 
branches each speaking its own 
bnguage or dialect At the head of a 
loose confederacy was a king called 
Cusobetio (Cymbeline) whoreinedat 
Camuloduoom (Colchester) nat he 
was no stranger to Roman ciinhsatioa 
IS shows by the fact that his coins 40 
vanelies of which have been preserved 
bear the title Cunobclinus Rex His 
sonCaractacus aud later on Boadicea 
the wamof qoeen of the Iceni offered 
a vigorous resistance to the invaders 
but in a few years Rome wa in posses 
SJon of all Britain as for os the Ilumber 
in the N and the bevem in the W 
Agn ola who landed la 8 extended 
the Roman dominion to the Gram 
plans and transformed the conquered 
tcmlory into a Roman provance No 
attempt appears to have been made to 
subdue Scotland In lead two lines of 
forts were built from the Forth to the 
Clyde and from the Tyne to the Sol 
way The more 5 Lnc was later 
developed bv Hadrian into the Roman 

J or the next 300 years Britain eon 
turned to be a Roman province enjoy 
ing a period of peace and prospenty 
s^om equalled in after years. Vt the 
outset the Roman rule wax doubtless a 
military occupation. The Roman 
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cities, many of which survive to this under the protection of the Eoraan 
day, were military strongholds, and the legions The newly founded cities 
Roman roads which covered the brought trade, and the militar}'" roaos 
country were military roads After a could bo, and doubtless were, used lor 
time, however, civilisation advanced peaceful as well as for warlike traffie 
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All over the country proraioentl 
Roman ofiiciala built their villas and I 
cultivated their estates In and about] 
the cities and along the line of the. 
great roads the conquered poputation | 
assimilated the cultxire ana probably j 
spoke the language of their con 
querors. litany of them became 
Roman citizens It uas only in the| 
remote country districts that the Celts 
remained whole heartedly Celts After 
c AO 300 Christianity was intro- 
duced Roman churches were built and 
Roman bishops appointed 
It is not however to bo suppciscd 
that Roman Britain remained entirely 
undisturbed by marauders from over 
seas and that the vinle tribes from the 
other aide of the North Sea quietly 
waited for the Romans to go before 
they began to plunder the coasts of 
Bntaui The appoiotmeut of a Count 
of the Saxon Shore proves that Roman 
Britain was not entirely iramone from 
Teatonic raiders and that vigorous 
ttepi must have been taken to deal 
with the problem Nor can the un 
conquered Piets and the Insh Scots' 
havm remained completely inactive' 
daring this long period 

Xa*B 410 a variety of causes led to' 
the Roman evacuation of Britain and 
the dismayed inhabitants were left to 
their owa devices Deprived ot the 
powerful support of the Roman 
I gioQs they soon had to cope notonly 
With their uncociquered kiasmea in 
Scotland but with the venturesome 
barbanacs of N Cermany and Den 
mark These tribes disturbed by the i 
movement of the other barbanans who 
were threateniog the existence ofj 
Rome were roused out of their qoies j 
ceoce or at any rate were impelled to 
find a new outlet for their activities , 
In 440 scarcely 40 years after the last j 
Roman legionary had 1 It Britain the' 
first Jutes led it is said by llengtst 
and Ilorsa landed on the Isle of I 
Thanet The story that the S ' 
Bntons called them in to help them 
against the Ricta is now largely dis | 
credited The example of tha Jutes I 
was followed by the Angles from 
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Slesvig and the Saxons from Holstein 
The Jutes confined themselves to Kent 
and tha Isle of Wight the Saxons 
'settled S of the Thames and the 
Angies occupied the E coast as far N 
1 what IS now Northumberland 
The events of the next 150 years are 
very obscure bat it appears that the 
fabric of Roman civilisation was 
destroyed According to some author 
ities the Anglo-Saxons poured into the 
country in vast numbers reaching as 
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far K astheTorth and exterminating 
the Celts or dnving them into the 
mountains of Wales or into remote 
fastnesses in Cornwall according to 
others they absorbed their victims 
without exterminating them A third 
theory IS that they merely settled on 
the r and S coasts of England and 

that all the inhabitants of the island 

Angles Saxons jutes Bntons Ihcts 
and Scots— became engaged In a sense 
less welter of indiscriminate vvarfarc 
Atallevents an Anglo-Saxon Unguaso 
n to spread all over Eosland a 
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fact ^vhIch suggests that there must Pauiinus had converted Northumbria , 
have been a dominant race with a fair Ins successor, St Aidan of Iona, 
measure of homogeneity Separate established himself on Lindisfarne, 
groups now began to form themselves and reorganised the Northumbnan 
into distinct kingdoms The older church The whole of England nas 
historians, presupposing a more not, however, easily won over to 
sharply distinguished apportionment Chnstianity, the champion of pagan- 
of the country than perhaps evisted, ism being the warlike Penda, lOng of 
speak of a heptarchy of seven king- Mercia But the unification of the 
doms.nir Kent, Essev, Sussex, Wessev, English Church under Theodore of 
East Anglia, l^Iercia, and Northumbria Tarsus paved the way for the unifica- 
The expression is misleading, as the tion of the English State 
number of kingdoms varied from time In any community, ivhether of 
to time , Northumbna, for example, individuals or of nations, the tendency 
included Bermcia and Deira By c is for one or other of the members to 
600 the smaller kingdoms had been acquire an ascendancy over the rest 
absorbed, and only Northumbna, It is not, therefore, surprising to learn 
Mercia, Kent, and Wessex retained that from an early date the ruler of 
their individuality one or other of the S English kingdoms 

Meanwhile, the Celts who had es- was acknowledged as Bretwalda, or 
caped extermination or absorption had oicrlord, for the time being In the 
retired to the W , S W , and N W In 7th cent Northumbna, hitherto out- 
the N W had arisen the British king- side this loose confederacy, became a 
dom of Strathclyde, which appears at member, and three Kings of Northum- 
one time to have extended from Bum- bna obtained recognition as Bretwalda' 
barton to the Dee, and to have main- In the 8th cent the overlordship of 
tamed a sort of independence down to the S was assumed by Ethelbald (716- 
the 10th cent In the fog of war w hich 757) , King of Mercia, and developed bj' 
envelops this penod ue catch glimpses Offa who called himself " lOng of all 
of wars and battles betaveen the Anglo- England" Offa’s dominion included 
Saxons and their British neighbours Northumbna (tlien reaching to the 
The whole of Anglo-Saxon England Forth), but not Cornwall Its W 
had by this time relapsed into heathen- limit was marked by the great dyke 
ism Whether the Christian com- ivhich bears his name (see OrrA’s 
munitics that had formed in the later Dyke) Tiventv-five years after Offa’s 
years of the Roman occupation van- death the suzerainty passed to Egbert, 
ished altogether, or whether a few King of Wessex (d 839), who is usually 
obscure strands of religious observance regarded as the first King of England, 
remained to link the earlier inth the Hitherto Wessex had been an unim- 
latcr dispensations, is an unsolved portant kingdom, but henceforth it was 
problem Perhaps St Patnek, who to have much greater significance 
went from Wales (’) to Ireland and The unification of England came at a 
was preaching the Gospel early in the critical time, for the Danes now began 
6th cent , represents this link St to harry the E coasts In 805 they 
David preached in Wales a century settled as conquerors in Northumbna, 
later, and St Columba founded his E Mercia and East Anglia , in 871 
monastery at Iona in 603 By the end they invaded Wessex But the ICing 
of the 6th cent the process of recon- of Wessex and of England was now 
xerting England began In 697 St Alfred the Great (871-900), and he 
Augustine led a mission to England, defeated the Danes at Ethandune 
and became the first Archbishop of (Edington) in 878 At the treaty of 
Canterbury, converting Ethelbert, Wedmorc, realising that he was not 
Kmg of Kent A church was dedi- strong enough to drive the invaders 
cated at Rochester in OOi By 025 out of the country altogether, he agreed 
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to divide England between his own sides earl) death solved the problem 
Viessex and the Dani^ tract called of succession aadtheDanishlincrre- 
the Danelaw p ) the boundary run vailed Cnut or Ciniite (1017-jij) 
ning from a point just E of London ruled stcrnlv but well re pecting tn'^ 
along the line of Watlm? Street (the lish tradition and upholding I ngli h 
pvseat Hoi) head Road) its N\\ law The Dam h d)na tj did not 
point being undefin^ Meanwhile survive the denth of tnut s son Hsr 
Alfred began to build a navy the thacout in Ihtl vhen the heir of the 
existence of winch would not only house of Ntessex Edward the Con 
indute the Danes to respect the treat) l«,sor(i041-tt6) wis ummoned b) the 
but would discourage further invasion noblestotheFngli hthron Fdward 
from overseas An important clause who had lived loni. tn Normandy in 
in the treaty was tlie agreement of troduced Norman customs a Ivan e<l 
the Danish lead r to accept Chns Norman hnights and priests and pro 
tiamty mised the succession to his cousin 

AfterAlfredsdeaththeDanetawwas William Duke of Normandy He vras 
gradually conquered by Edward the naturally unpopular The 1 ngli h 
Elder (900-24) who besides being opposition wasleil b) Cod vine Earlof 
acknowledged in J19 overlord of all Wessex and bv hts son Harold Onthc 
i Lowland allied himself to the Welsh death of Edward la 1061* Harold was 
kings and received the homage of the elected king by the Wifan crowned 
Kings of Strathclyde and of Scotland in London and g nerally accepted 
Hlssoo Athelsua (9'‘4-401 hvdtocope all over the country Hut hw brother 
vdth the invasion of the Scasilmavnan Toslig whahad beeneviled asatraitor 
hbg of Dublin Atilaf Cuthfnson from Ws earldom of Nerthiimbni 
wtom he defeated at Brunanburh m evUed in Harold Hvdrada of Norwa) 
■37 After Athetstan s death Anlaf who invaded I nsland and occupieil 
AfbiA invaded England compeliiog York Harold oi 1 ngland homed N 
King Edmund (040-40) to acquiesve and defeated his brother and bis name 
in a new partition of the country the sake at btamford Bridge on ^pt 3 
mndinglino again being Watling 10(0 Three da)'s later WiUiira of 
Street But after Anlaf s death Ed Notmaudy landed at Revensey and 
rnund reconq^uered most of his lost Haroll was oblig'd to hasten S again 
t^toiy King Edgar the Peaceful without preparation and vithout 
(937-73) who reigned with the help of sufficient forces to meet this new and 
the great eccle lastic DunsUn was far more fonmdahle danger 
Bcknowlcdgcda-sovcrlorvl by theCeltn. la addition to obtaining from 

beyonl the border He was Edwar 1 the Confessor the reversion to 

thelastofthegrcatAnglo-Sagon kings the Engli h crown William had some 
inthereignofEthelredtheUnreailv time before tricked Harold vvhile on 
( Redeless 076 1010) the Danish a visit to NormonJv into acknowicdg 
invasions began again in greater force Ing I is claim Further the Pope had 
than ever before 1 or a time I tbeired exconimunicated Harold and author 
bought peace by meins of Danegeld Ised WiUwm to Uni in I ngtand On 
(?i) butin 1033 bwegn (Swrynfovef Oct 14 1000 Harol t and William met 
ran England and was recognisnl as at NenUc on the S is.se x Dorns neir 
»lng Lthelrcd lied to thn Court of his Hastings with the result that Harold 
cousin Richard Duke of Norman Iv lo t holh b s crown and Ins life On 
but returned to 1 ngUnd on the deith Christmas Dav R>r» William was 
bi Swegn In lOU On Ithetrrds crowned hing of England 

i'frr Englanlwas i tftoJ from IMd We now enter 
^ideil In allegianeo between I thel upon the second phase of Fnihsh Ids 
red s son 1 dmund Ironside an 1 Cnut tory I Mm now on Fiiglaad was 
of Swfgn I dmuod IiOn generally free from invasion ant^^e 
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country btcamc consolidated under 
the ncv. masters The J^ormans 
{“ North Men v/ho crowded across 
the Channel in the wake of the Con- 
queror, were racially much the same 
as the Angles, Saroas, Danes, Norse- 
men, and other in\aders of the 
prenous 6 cents , hut they had lived 
for 150 years in France, and had there 
acquired a language and social veneer 
that antagonised the Savons The 
5a>ons overlooked the kinship of tlie 
Normans, and resented their foreign 
ways 

William lost no time in subduing the 
country In 5 years he had crushed 
all opposition Unlil e Cnut, v ho had 
taken care to hold the balance between 
conquerors and conquered, William 
made a clean sweep, dismissing English 
pnests and ofncials and replacing them 
w^th his Normans Though he did not 
introfluce feudalism into England, he 
modified the existing system to suit 
himself The danger of the system 
was the tendency for the local barons 
to take advantage of any weakness of 
the central government and grow too 
rich and pov erful for the safety of the 
Crown This William met in cbarac- 
teTistic fashion wnen he summoned his 
vassals to Sarum (Salisbury) and there 
made tliem take an oath of allegiance 
dirc-ct to himself No longer, there- 
fore, could any rebel plead that he was 
acting under the orders of his im- 
mediate lord, since the oath to the 
Cro am overrode all others By w ay of 
preparation for bis administrative re- 
organisation he ordered the compila- 
tion of the Domesday Book <q i ), 
which enabled him to determine Ins 
requirements m the form of military 
service and taxation His aim was to 
build up a force which should act as a 
counteipxjise to the feudal levies of the 
barons, and to create a centralised 
civnl serv'ice As far as he was able, 
he kept the Church in check, refusing 
to hold England as a fief from the 
Pope (which John afterwards did), 
though he conceded the Church courts, 
whose attempted suppression caused 
BO much trouble between Henry 11 and 


Bccket When WiUiam died in 1087 
he left behind a homogeneous king- 
dom, of which he had become the 
absolute ruler 

The defect of his system was seen m 
the anarchy rampant m the reign of 
Stephen (ITlO-jf), m which it was 
seen that the Norman machine re- 
quired a strong hand to guide it, and 
that the safegnards which the Con- 
queror had imposed over the power of 
the barons were inadequate 

Henry II (11.51-89), the first Ran- 
tagenet and a Erenchman, succeeded 
in restonng order He re-established 
the powerful monarchy of the Nor- 
mans and kept the feudal barons in 
check, by means of a series of adminis- 
trative reforms In 1 1 7,8 the last great 
feudal rebellion vvas suppressed 
Henry vvas less successful m his deal- 
ings with the Church He tried to 
curtail its poxer by means of the 
Consbtutions of Claremdon f? u ) ; but 
the opposition of Becket led to the 
tragedy at Canterbury and to a long 
struggle vvith Rome, lastmg to the 
time of Henry VIII Ireland also 
now began for the first time to engage 
the serious attention of an English 
King 

The monarchy v as strong enough to 
survive the long absences of Richard 
(1189-99), but !t veathered with diln- 
cultv the ty ranny of John (1 109-12IG) 
John V as vicious, tyrannical, and v eak 
— in other v ords, a typical bully. He 
vas deprived of nearly all his French 
possessions , ho quarrelled with the 
Pope and vvas excommunicated he 
oppressed pnests, barons, and Jews 
alike, and finally surrendered his 
crown to the Pope Having alienated 
every class of hts subjects, he was 
forced, m 1215, to sign 3Iagna Carta 
(?w ) 

John’s son, Henry HI (1216-72), 
surrounded himself witJi foreigners, 
mismanaged the national finances, and 
permitted the Holy See to take foil 
advantage of John's unfortunate sub- 
mission In 1258, by the Provisions 
of Oxford (q v ), the barons succeeded 
in dnving out Henry’s foreign friends, 
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aod in sapersedmg the poncn of tbe Kin^ of the Home of Lancaster His 
Crown bj a council of government eon Henry V {1415-" ) followed the 
Henry s attempts to free himself from lead of Pdword HI and invaded 
these new restnetions upon the royal franco but he e’ccelled his pre 
power provokcil armed rebellron decesw in combining military skdl 
Simon de Montfort who led the rebels with statcsm-inship In 1415 be won 
defeated the King at Lewes in I'*84 the victory of Agincourt in It'D the 
and became for a time vHrtual dictatw Treaty of Troyes made him the son In 
of England though he conceaM law of the rrench King and the heir 
theextent of his powers by aummoaing to the French throne But as he died 
a parhament }Ie was hoivever him before Charles V t of France the union 
self defeated at Evesham the following of the two crowns was not accom 
vearby Edward Pnnceof Wales who plished though the empty title King 
became King Edward I fl 72-1307) of trance remained part of the sr>lo 
In ]29v Edward summoned a com of the King of England for several 
plete and model patUament which handred years Henry M fl4’ -81) 
was historically Important as an succeeded at the age of one and the 
assembly Kpresentmg alt estates The country was at first governed by a 
institutional history of EogUnd is Council of Regency In this reign 
henceforth largely the account of the Joan of Arc reheved Orleans in It’S 
struggle between the royal prerogative aod after the battle of Chfitillon in 
and Wrliament Fdward I coft<)u«c«<l 1453 the Engluh lost all theu French. 
Wales and Scotland but his ton Ed possessions except Calais At home 
svard II (1307-27) was rooted at aftec the mmg of Jack Cade (g r ) the 
Bannockburn in 1314 Edward III Duke of Vork claimed the throne and 
n3"7-77) laid claim to the throne of the Wars of the Ro«es (1455-SJ) 
^nce and the Knodred \ears War ensued The cause of the \orklsts 
vegan Tha spectacular wetones of prospenog York » son became Edward 
Sluys (1340) Cr4cy (1340) and IV (1401-03) Edward took ewift 
Foitiets (1355) eticoutagea the English advantage of the exhaustion of the old 
as a nation even if (as Is sometimes nobility in a cml war that had lasted 
»ged)theywetcof no real importance for *0 years to rely on his prerogative 
Their Immediate effect was the and to rule as an absolute monarch 
recovery of most of the I reach sutiounded by a new nobility of his 
possessions that John had surren own creation Parliament w-as either 
dered though towards the eud of ignored or reduced to the position of a 
Edward s reign much of the recon combined recording and financing ma 
quered territory had been lost again chinewhicbfunctionedattheroyalwiJI 
At home the plague known as the Richard HI (1483-5) after instigating 
Black Death {? e ) which earned off in the moider of his young nephews 
1343 one-quarter of the population reigned oneasiJy for 2 years and was 
had the unexpected effect of improving killed at Bosworth Field to be sue 
the position of the working cUssee ty ceeded by Henry VII the first of the 
creating a shortage of labour The Tudiws Throughout this century 
result was a demand by free Uboorera despite disastrous wars abroad and 
(who were gradually replacing the avil war at home the wealth of Eng 
serfs) for higher wages which wasmet land was increasing 17115 was the 
j by a Statute of Labourers Donng period of tha Merchant Guilds and 
the reign of Richard II (137 -C9) the Craft Guilds and ol the great merchant 
levying of the Foil Tax excited the pnaces 

Peasant Revolt of ISSl led Wat Henry VII (1483-1509) by his 
Tyler The ns ng was suppressed mamage to Elizabeth of York 
but serfdom was doomed daimed to unite the nv al roses though 

Henry 1\ (1399-1413) was the first his connection with the liouse of 
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Lancaster was not very close. The 
excuse for civil war then disappcarctl, 
though the rtign was disturbed by the 
Yorkist conspiracies of Lambert Sini- 
nel (1*187) and Perkin Warbeck {exe- 
cuted 1190) Henry VII ruled as a 
dictator, strengthening his position bv 
means of the Star Chamber, though 
not using this Court to the extent 
practised by the Stuarts down to lC-11 
lie betrothed his son Henry, after- 
wards Henry VIH, to Catherine of 
Arragon, and married his daughter to 
James IV of Scotland, little Knowing 
that the first marriage would occasion 
the Keformation and the second Icid, 
not only to the Stuart dynasty and 
union with Scotland, but also to 
the Civil War and constitutional 
monarchy Fully occupied with his 
immediate concerns, Henry VII 
amassed a large private fortune, which 
was augmented by his encouragement 
of shipbuilding 

Meanwhile occurred the wonder of 
the Renascence Progress moved 
swiftly The art of printing w'as intro- 
duced by Caxton at Westminster in 
1470, 20 years after the publication of 
Gutenberg’s Bible Fire-arms were 
replacing more primitive sveapons of 
offence Columbus sailed to Amenca in 
1492 Vasco da Gama doubled the Cape 
of Good Hope, and discovered the sea 
route to India in 1497-8 Martin 
Luther, born m 1483, nailed his 06 
Theses on W'lttcnberg church-door m 
1617 In Prussian Poland Copernicus, 
born in 1473, formulated the theory 
that the earth went round the sun, 
with the result that all previously held 
x'lews of the universe received a rude 
shock 

Henry VIII (1609-47) carried des- 
potism to a point far beyond that 
dared by his father Nevertheless his 
reign may he regarded as decisive for 
the ensuing period He is credited with 
the foundation of the British Navy, soon 
to bo tested in the great struggle with 
Spain under Elizabeth His influence 
on the Reformation was far-reaching 
In the early years of his reign he 
allowed Cardinal W'olscy, who filled 


the offices of Papal Legate and English 
Foreign Minister, to govern the 
country' in all but name ; and for a 
time Wolsey continued to hold the 
balance between the rival interests of 
France and Spain But Henry was 
bent on obtaining a divorce from 
Catherine of Arragon and, finding the 
Pope obdurate, and W^olscy, w’ho was 
hampered by his divided allegiance, 
un.ible to help him, he dismissed his 
hitherto trusted adviser lie then 
skilfully took advanLage of the growang 
rcstivcncss of liis subjects under papal 
domination, and the monarch who had 
received from the Pope, as rccenOy as 
1621, the title of " Defender of the 
Faith ” proceeded in 1620 to cut him- 
self and his country adrift from the 
influence of the Holy See He sum- 
moned Parli.iincnt that y ear, and at the 
end of 7 years the breach with Rome 
was complete 

The next 3 monarchs of England 
were all childrcu of Henry VIH by 
different wives Edward VI (1647- 
53), son of Jane Sey’mour, was only 10 
years old when he came to the throne, 
and the country was ruled, first by' his 
uncle, who became Protector Somerset, 
and then by' John Dudley' (Northum- 
berland), who had suppressed the 
peasant rebellion led by Ifct in 1649 
Meanw hilc, the Church, led by Cranmer, 
who had effected the divorce of Cather- 
ine of Arragon in 163.3, was tending 
more and more towards Protestantism 
When, however, Mary (1653-8), the 
daughter of Catherine, and the first 
woman ruler of England, succeeded, 
a complete reversal of policy was 
effected. Not only was Mary a 
Catholic, but she naturally resented the 
Protestant archbishop’s insult to her 
mother, and she had further cause for 
anger when Cranmer supported her 
half-brother in devising the crown to 
Lady Jane Grey, the ” Nine Days' 
Queen " But besides enforcing an 
official return to the Roman fold, Mary, 
by her mamage to Philip II of Spam, 
endangered the very independence of 
England Involved in war with Franco 
as a result of her alliance with Spam, 
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England lost Calais the last oi her figure however survived to the time oi 
French possessions in 1558 James I to a style of architecture 

Mary s t^lf aistet EUtabeth (1558- and to a style e£ furniture 
1603) who was the daughter of Anne The Modern Penod On Eliea 
Boleyn was faced with the twofold beths death the succession passed by 
task of restoring the reformed religion strict order of inheritance to a Stuart 
and securing her country a indepen thcaonofMarv QueenofScots James 
deote Ket political shrewdaesa told Vt of Scotland Thus the mamage- 
herthat -whatever might have been her schemesof Henry VII had atlast homo 
private tastes her position (and indeed fnilt and England and Scotland were 
her safety) depended on her ability to united in fact though the Act of Union 
steer a middle course between Roman was not to be passed till the reign of 
Catholicism on one hand and the Krtnt mote than 100 years later The 
Calvinism of Geneva on the other Scottish king and author who became 
Aided by Lord Burghley and other James 1 of England (i603-3a) bcliesed 
competent advisers she performed her in and wrote a book about the di 
task With great astuteness While vine right of kings and found himself 
eacoutaging courtiers she preserved at once tngased m a constitutional 
herinfluence and independence by per struggle with Parliament whtchwasto 
sutcntly decliamg ofiers of mamage end lo civil war and the execution of 
though these were toany Her reign bisson Fortunately for England the 
vas marred by the execution of Mary continental nations were futlv occupied 
Queeaof Soots who claimed the throne with the Thirty Teats Wat 
of England by virtue of her descent 48) Unlike the Tudors some at 
from Margaret Tudor and by the per least of whom had remained popnlar 
secutionoftheCathohcs whichmustbe whist retaining what was virtually 
regarded partly at least asarepnsal absolutepower theStuartsweroalmost 
tat the lieatment of Protestants t& the umvetsaHy disliked and their attempts 
previous reign The defeat of the at despotism were pitifully unsuccess 
Spanish Armada m 1583 by tho young tal Apart from a temporary feeling 
Eogtish PTaw (for the existenee of of rel ei at the Restoration it was not 
which Elizabeths father W'as respnn till the days of the Old and \oung 
sihle) not only secured the ittdepen Pretenders that the glamour which 
dence of England but established the informs a lost cause pi^nced a senti 
country as a great Po*et The mental reaction m their fasour 
Elizabcthanagcwasoneof exploration Jamess more stubborn son went far 
and mantime enterprise though until ther and fared worse Charles I (16‘’5- 
1683 when Sir Humphrey Gilbert 49) was forced in 16*18 to accept the 
occupied Newfoundland England Petition of Hight (g e } From 16 9 to 
pos; -ssed (for the first time suico the 1940 ho ruled without a 1 arliaroent 
Conquest) no temtoiy outside tbc raising money by means of the device 
British Isles Following expcxlitions known as Ship Money (y i ) In time 
by Sir Walter Raleigh and others however this source of income proved 
a tract of land in K America inadequat and Charles was obi geil 
was named Virginia in honour of to seek 1‘arl amentary aid At the 
Uiaabeth though no pcimanent settle- Long 1 ailiament (summoned 1640) he 
ment was made till the beginning of was presented with the Grand Remon 
thcfollowingccntnry Tlie East India strance(fi) He attempted to intro- 
Company was founded in 1900 \ duceepscopacymtoScotland Finally 

spirit of enterprise and adventure was be plunged tb country into civil war 
abroad not only in the field at esptora when after a futile attempt to seise S 
tion but in many other direettons members of the House of (Ammons he 
The ft gn gave its name to a period of left London (For the ev Tits of the 
English lit ratuie (j e ) whose greatest Civil War sr»WA» The Civil.) 
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In 1040 Charles was executed and for exaniplc, the Habeas Corpus Act 
England became a republic, the penod was passed m 1079, and parts govem- 
to the Restoration being generallj ment, perhaps the simplest and most 
known as the Commonwealth The rvorkable method j'et devised of con- 
cxecution of the King led to Ro\ alist ducting the country’s business, was 
rebellions m Ireland and Scotland, beginning. The Whigs and Tones 
crushed respcctmly at Drogheda in who now appear, were llie [loliticsl 
1049 and at Worcester in 1651, in both descendants of the Roundheads and 
cases b) the genius of Oheer CrorawcU Casaliers At home two domestic 
(qv). the Parliamentare general who tragedies stirred tlie nation—lhe 
row virtually ruled England Cromwell, Plague in 1665 and the Great Eire of 
made IVotector m 1653. attempted to London in 1CG6 The Rye House Plot 
reorganise the shattered constitution to assassinate the King and to replace 
But he was unpopular with the more him on the llironc by' the Duke of 
extreme Puritans, and detested by the Monmouth w'as discovered in 1683, and 
conserv'ative element A nation that Ch.arks died a natural death 
had executed its king for attempted His brother James II (1085-8) eras 
despotism was not likely’ to favour, likewise a submissive pensioner of 
though It might endure, a military’ Louis XIV By’ his obstinate and 
tyrant who h.ul not even the evciise tactless behaviour at home he sue* 
of royal birth In Ireland especially ceeded m alienating every class in 
his acts produced a sense of grievance England Bent on making hiins'lf 
CO keen tint his memory is still absolute monarch and on restnnng the 
execrated there Abroad, however, Roman Catholic religion, he cst.vb- 
ho raised the prestige' of his own conn- lishcd a standing army at Hounslow to 
try IS the champion of Protestantism overawe the capital, and he granted 
riv weakness of dictatorship being civil and military commissions to 
its personal aspect, it is not surprising oflicers of his own faith In 1685 he 
tluat Uu’ system surv'ivcd only 2 years punished the rebellion of Monmoutli 
after the elcath of the masterful aiito- with ruthless seventy, in 1687 he 
ernt Jn 1669 tnc second son of published tlw Declaration of Indulgenee 
Ch.iries I was m.»no‘u\7td on to the ) .and ancsted 7 bishops for 
tliroee of England by Monk The petitioning .igainst that egregious 
coirntry tumid vnth a sigh of relief to document The birth of a ro'i on the 
Charles II (1COO-A5), and the Rcstor.i- ilay of their arrest preeipilated a 
tioi! was at first very jKipular But it crisis S-vontr than run tiir nsk of the 
vs*an not long befon the disillusioned infant growing into a lyranl-kinr. 
petiple, t’led of the c-ipnces of the Dighshmeu uniteel in ixu-athfig au 
merry monarch, brpn to remember invitation to Wdh.am ill of On-nffi 
with tolerant regrit the ghioniy who lud marrnd james's I’roltvtanl 
tvnniiy of th< Puritan Dictator daughttr Mnrv On Nc-v 5, 168^, 
TstUGwvnnv vnbivt a poor subs;n\,tt Willi.vui lambd .at 'lorbay Jmva 
for Dunkirk, Cltariev. win, vvas ilwav v (led to t r.anve Ab'olusisi i w.ts o'A’r 
lit neid of it'ns.f j, sold hinoR to tl'i ,iml ccratUutiO’ia! monereiiy wa'* 
King tf Pniiie. and h’-eame involved rstaWisJud flencefo'th despi's the 
in a dtsascrevs vi„r witl Urillai.t!, attempt by G'-urfr III to '’iH im- 

during v»li,rh the Putin fSett »iih(5 nj, pj,eirr, the tnontrrh ’ 

the M<^lwav. Attei'u'tiBg to s'eur"* hi’es it<i sjupirn’r impr/rianre, ,ard the 
f’:hgi''iis tohr-tnvi. t bi’h-' b!i<— ated fortunts of the coiintrv arco'ipng'f 
pat j-fo'ci.t, ard tr.' ftp,. <i'*ior did not «P{s-jd<'rit oe the e ipiiec of sK k ' f 
h'v.esie to f'aki <! it,” Ptyi’.h V, dlnm .ar.if 5f«v i. trmd :s joi.': 
1", t ieventrd bv S,*. . f>Ates 'ICtH/ , ii'anati } s eatii tie (It nh r! Msry >'i 
P't th” Jr k.« o' thaiU-i Vlas ros, Pi9t, . fi^r vh'ch th< Dtttth pr re*’ 
uttif-sri!,!;’ U>4fv>rtS.”e'jl:''‘,tryeiSj4co.*nir5.-d ft!-’,”, tja leb. 13, IhvA 
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they accepted the Dill of Rights otore senoos not being finally quelled 
'Which vas to saftgMatd tiHGatVodtft m April 1140 m the midtlle 
country against all further attempts at of the War of the Austrian Succession 
absolutism The revolution had been The Seven \ears War (17 6-03) 
Woodless in England though in Scot brought out the financial dextenty of 
land and Ireland there were abortive William Pitt the elder and while it 
nsings the massacre of Glencoe occur made Prussia into a first-class Power 
ling in iefy* By the Treaty of Rys itcamedthedevclopmcntof Englaods 
wiefi (1007) Louis ''vl\ agreed (inter colonial empire a stage farther 1 nnce 
alta) to abandon the cause of James II lost Canada and the Dnt $b successes 
and to acicnowledge William 01 Orange in India laid the foundations of the 
as nghtful King of England but when Indian Empire George III (17C6- 
the exiled James died in I 01 he pressed IfidO) who came to the throne before 
the claim of the Old Pretender as theend of the Seven Years War made 
James III The beginning of the at the beginning of his reign a deter 
reign of Ajino (I70‘>-14) was disturbed mined efiort to recapture much of the 
by the War of the Spanish Succession Royal power that had been lost in the 
in which the great victories of Marl Revolution of 16SS and for a time 
boroughreduced the military power of achieved a kind of personal gotern 
Prance The Treaty of Utrecht (1713) roent The loss of the American 
ending that war not only confirmed colonies however following the Dec 
Frances acknowledgment of the Uration of Independence la 1776 and 
Ptutestant succession in England but the recuning fits of insanity in the 
promoted the devetopmenc of the King put an end to this attempt on 
British colonial empire by giving the coastitutioa The outbreak of the 
England Kewfoandlaod Kova Scotia Trench Revolution in 1769 led to a 
the Hudson Bay territory some of the scriesof wars whichlastedfor ‘**}cars 
W Indes Gibraltar and Minorca during which the genius of Ka^leon 
England emerged from the war at the found full scope and England guided 
head of the great powers Inl707the by the younger Pitt fought for 
dr/ocfouaioaaf Eriglaadaad Scotland her very existence (see ^nvcH 
was recognised by the Act of Union RzvoiuTiOKaRY Waks] Tlie naval 
Queen Annes 15 children all pie- victory at Trafalgar (1805) was the 
deceasing her the provisions of the decisive battle of these wars though 
Act of Settlement (170 ) gave the Napoleon continued the struggle for 
throne of Great Dntain and Ireland to another 10 years to be finally van 
the Elector of Hanover who was qoished at \^aterloo (1816) England 
descended from a daughter of James I emerged triumphant having in the 
There was now to be a succession of words of Pitt saved herself by her 
four Georges from 1714 to 1830 cBorts and Europe by her example 
George I (1714-27) who knew no Almost eoiacident with the Trench 
English was doubtless thankful that Revolution and its incalculable con 
the new constitution enabled turn to be sequences was the Industrial Revolu 
a figurehead while his ministers ran tionffp} which turned England from 
the country Party Govemment was an agricultural into an industrial 
by now in full working order tlioagh country It may be regarded as 
for 50 > ars the Tones remained m originally an English revolution since 
opposition From 17«1 to 1743 the mosl of the Inventions which made it 
country was ruled by that great Whig possible were British The European 
statesman Sr Robert Walpole Of depression following the Peace of ftna 
the two Jacobite (7 c ) nsmga occttrrmg (1815) and the temporary dislocation 
m the period the first (1715) excited of society following the application of 
verylittleintcrest thesecoad(1745)in these new inventions ushered in a 
the reign of George 11 (17 l-fKfj was period of great d stress and unemploy 

N 
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mail Riots occurred in Manchester Mmlri ss of the seas since Trafalgar, sh( 
(1810), Glasgow (1820), and elscisherc held aloof except where the safclj oi 
I he spirit of reform was in the air, her growing Empire was threatenta 
hut the Ministrs, regarding nnj kind Ihus she Mipportcd Turkey agamsi 
of reform as lending to the' worst Russia in 1851, partlj to maintain the 
evccsscs of resolution, remained Balance of I’owcr, .and parth tc 
olxluratc The old sjstcm of parti eliminate the dangers of a Riissiar 
representation was out of date ami attack on India, In India she deall 
anomalous Great maiuifaclunng firmly v ith the mutiny in 1857, even- 
centres such as Birmingham and Man- tually turning the outbreak to arcounl 
Chester were unrepresented, while when Disraeli made the Queen Einprus! 
places Iik( Old Sarurn (with two in- of India (1870) The opportunism ol 
habitants) and Dunwich (under the Disraeli g.ave Great Britain a control- 
sea) returned two members each ling interest in the Suer Canal Compan) 

1 he system was further vitiated by the (1875) Numerous wars m Egypt 
existence of " pocket boroughs " flic the Sudan, Afiica, on the Indian 
rclormcrs, inspired b\ tlie July Reio- frontiers, etc, were dirccllj con- 
Jution in France (18, )0), introduced cerned with the consolidation of the 
three reform bills in 1831, and the colonial empire At the end of the 
following year I’.arhament reluctantly century the Transvaal and Orange 
passed the Great Reform Bill This Free State wore annexed after the 
by no means gave the universal second Boer War (J i' ), later to become 
suffrage that is a commonplace to-<Iay, part of the Union of S Africa, tliin 
but It w as the first serious step in that continuing the list of self-governing 
direction Meanwhile, George IV dominions initiated in 1807 with the 
(1820-30), who had acted as Prince Dominion of Canada (see British 
R egent during his father's insanity, CMmun) 

had been replaced by the ccccntnc The reign of Edw.ard VII (1001-10 
William IV (18‘J0-37) was a period of ententes, alliances, ami 

The reign of Victoria (1837-1901) counter-alliances, concluded citlicr as 
covered a period of momentous change defensive measures or in tlie hope ol 
Ihe Industrial Revolution made Eng- preventing war Socially it marked tlic 
land the w'oricshop of the world Ihe end of an epoch The most important 
development ol the steam engine was inventions were perhaps tlie vanous 

to revolutionise industry, as well as applications of w irtlcss telegraphy and 

transport by' land and sea, though by telephony', pointing the way to broad- 
the end of the century steam itself casting, and the aeroplane, whicli 
was beginning to bo threatened by dev'cioped with such remarkable 
electricity' and oil TIic new con- rapidity in tlie World War. The 
ditions brought new problems in tbeir motor-car became established and 
tram The first Factory Act was universal The first part of the reign 
passed in 1837, and trade unions were of George V (acc 1010) was taken up 
recognised, after years of strife, 30 with labour troubles, constitutional 
years later .The Corn Laws were disputes. Home Rule, and a serious 
repealed in 1840 and an era of free threat of war in 1911. The powers of 
trade began Ihe country steadily' the House of I.ords were restricted m 
grew richer, and w'as only indirectly 1011 On Aug 4, 1914, Great Britain 
affected by the revolutionary dis- entered the World War (qv). In 
turbances m 1848, being more con- April 1910 occurred the Irish -rising, 
corned with the religions controversies on Nov 11, 1018, the Armistice, sig- 
over the Tractanans, and then the nailing the end of the World War, was 
restoration of the Roman Catholic signed, and on Juno 28, 1919, the 
hierarchy m Groat Britain, than Treaty of Versailles, followed by other 
with questions of governmental forms peace treaties. The Irish Treaty of 
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the Imh Tree State Tlie tim Labour 
werament tiwk omce la 10 4 
rtOite post war depression and unem 
tloyment on an unprecedented BCak 
became world wide Reparations wai 
debts security were the unsolved oi 
r^y solved problems of the are 
^ich has witnessed BolsheviL. rule in 
Rassia Fascism m Italy and Ger 
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EeglUb La&gcage 
^tlddle Cnghsh (Wjclif 1389) 
Vod he rysj n(,e up t anasstiie to the 
wynd anl seide to the sec He stille 
wexc douenb Viid the wvnd feeside 
and greet fe ifcfenesse is maad And 
be seiUi to hem W hat dredon yee * — 
kat yit han tee fnl/i ’ 

Moderi kngli h (Authorised \er 
smn) And he aro t and rriiiAed 
ind and said unto the sea 
be still And the uinl crused 
and there was a great ralm And 
he said unto them Why are ve so 
fearful? how is it that ve have no 

I /aith > 

It tU be seen that tie proportion 
of non Teutonic words (mrticat^ bv 
Italics) a very small even in the third 
extract (whi h however is hardlv 
representative m this respect) 
Incidentally these three passages 
Illustrate another feature of the 
language namely its increasing love 
of monoHyllables the proportion of 
which m the nrst second and third 
passages is re pectively 03 8 79 5 
and 90 7 p*t cent 

\ few observations on the gram 
matical structure of the Auglo-Saxon 
extract wi!J indicate one of tie 
greatest changes that the language 
has undergone that s the lovs of 
inflexions orat past tense of artm i 
to arise Iham dative singular 
from se the masculine In agree 
ment with ainde dative of un d 
btbead past tense of be beodan to 
bid command whch governs the 
dative cast eiiatk past tense of 
eetelhan to say (cf quoth) lh<rre 
dative singular from seo the 
femiiune in agreement with sa which 
IS dative governed by the prcposit on 
/o sttita andgesh//r imp rativesingu 
far from suwtan to te silent (cf 
German eehu. tgen) and ge shlla i to 
be still respectivrely ee w nd the 
wind nominative masculine ge w c 
tense of re sjnea to cease 
then (cl Ccmian da) aearfh 
past tense of weorthan to become 
(cf German aerden and English 
aOTth the day ) emylt es noun 
d from adjective smoSt mild 
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httn " to them dative plural from 
he, governed by sadc " said " , (the 
modern accusatne singular " him " 
was Inne m Old English, and this 
survives in the provincial " I see ’un ") 
synt, present tense plural of verb " to 
be ” (cf Ger sind, Lat sunt) ge 
" yc ” , (modern " you " derives from 
old accusative eow) Jorhle, strong 
plural of adjcctiv'e fohrt " afraid " , 
(cf strong and M cak declensions of the 
German adjective) gyt "yet, still" 
iiabbalh, present tense plural (nega- 
tive form) from habban " to have " 
gelcafan, accusative of ge-leafa, “ be- 
lief, faith " 

It IS apparent from the above that 
English was originally a very highly 
inflected language that is to say, its 
nouns, adjectives, and pronouns had 
several cases and a singular and plural 
number, and were, in short, " de- 
clined ’’ very much in the manner 
familiar to the schoolboy learning 
Latin or Greek, and that its verbs, 
similarly, viore " conjugated " Some 
of these inflexions remain in modem 
English We still have " strong " 
verbs {eg dnnk, drank, drunk) and 
"weak’’ verbs {eg praise, praised, 
praised), and we still distinguish the 
3rd person of the present singular, 
drinks, from the other persons, drink 
Of the vaned and complicated noun 
declensions, we have now only the 
plural in -s and a few " irregular " 
plurals hke }ecl and oxen, and the 
possessive cases in -'s and -s' Our 
adjectives have one invariable form 
instead of a maximum of eleven 
forms in Anglo-Saxon It is only the 
personal pronouns which, for purposes 
of sjmtactical clarity, have to a large 
extent retained their inflexions 

A few isolated survivals of the old 
inflexions are of interest The 
modern adverb whilom is historically 
the dative plural, himJutn, of the noun 
hwil, and means ’’ at whiles " The 
intensive prefix gc-, which, among 
other uses, was generally in Old Eng- 
lish (as it is still in German) prefixed to 
the past participle of verbs, has left one 
faint trace in the v ord ’’ handiv ork " 


One other fact which emerges from 
an examination of the above passage 
of Anglo-Saxon is tliat the old language 
had tlircc genders, masculine, feminine, 
and neuter These genders were 
entirely dependent upon the gram- 
matical form of a noun, and had no 
relation to its sex or lack of sex , 
and modem English is umquc among 
the Indo-European languages in having 
discarded this meaningless gram- 
matical gender in favour of a natural 
gender dependent upon sex , indeed, 
in no otlier important language, 
except perhaps Chinese, is gender so 
simply determined as it is in English 
The question, then, arises How, 
when, and why did this mflexional 
levelling and loss, this simplification 
of the language, take place ? There 
can be no doubt that the process bad 
begun long before English was the 
language of England, and even before 
it w as a separate language at all , 
but that is a fact which lies outside 
the field of this article The answer 
to the question MTien ’ is that it was 
a gradual process, and that it would 
be rash to assert that it is even now 
completed The questions How and 
Why may be answered together. It 
was to some degree due to the natural 
decay of so vital a thing as a human 
speech, and to its speakers’ growing 
intolerance of compheated grammatical 
distinctions , but. far more than this, 
it was due to the peculiar circum- 
stances of English history, which 
brought the language into direct 
contact with, and thus under the 
influence of, other languages Even 
in its earliest form, English was not 
one standard language it v\as at 
least four distinct dialects Northum- 
brian, Mercian or Midland, Wessex or 
Southern and Kentish It is an in- 
variable and perfectly understandable 
tendency of all dialects (as such) to 
coalesce into one standard speech, 
and the process of such coalescence 
must involve the sacrifice of .tlioso 
linguistic elements m each dialect 
which arc most foreign to the other 
dialects, or, alternatively, the absorp- 
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Utu 50 »s;« Th te do<» not appear to 
hare been the conrclour anUKoniem 
between Fngt ih and nanuh that 
rxixteJ Uter between 1 nglwh an] 
horman French the N acul the 
1 ngti h Teutonic Wended ami coro- 
tiromiteiT with ach other qnita 
naturally and the retult of »uch 


3 CcttUhldanm 

nrn't- n - thut 0 more e m 
Jj aled el n nt «f tmmn aiiral 
•true or t n •'I t lirajfiear lii 
* rt the nC » r»M 1 15 HR f 

UngHlC tad Irealv p'^rw «! quit 
Ur It th eiii t lb \r^] Saaon 

I vrt’u and twf Tr the I r r^h in^uenre 

wgan t make it«rl( jr ill> Irtt 

Ih N n n am i» n j iff r« 
and ( e i» rniunet n ma n <1 at a 
< vjo f»t rate ■(waking i{ »r iwn 
I«nfi.a an-l itn"fmg |) el I ihe r n 
Tuete I I t < h t rm h wat t( - Un 
r itgr o< t L ert lb n b.1 (i an 1 
(heedi ^Infelate Injrllhwai ) k n 
nty t>V the unrrllcatol 1 it it wa 
th»a tery tharprt 1 d etin mn 
l•rtwr*A the C* Irin(\y t that led I 
•tl ot the aayt tv which the frirli h 
xetbtiUrv w » run hed Itr wh n 
tew twu|se urxi ntm] tMih Irroch 
•M rp4 leh II wa often Brtt>H»nr is 
K tT 4 tern tnih lU InKlwh and tt« 
trench ri] retti n In nrd r tlut alt 
•hm ) 1 uik) nund what it nt ant 
and V th te rane ale at mch rvpra 
tt>nt»tiv*ja dMire wt i hdtvelijwd 
itilr th F(Kf> h I t raty tncic of uting 
two almwi »)-n n>nv>ut word* to e* 
Free* a aingle e >n j t ITi cU» li 
llftcti-yn between the tpah rt of It e 
two tanruaRee arc art* alan for the 
nature ol n r ririier I irrowing from 
th Fr rth vr>catnlirv It wt* an 
1 mil h p>t ' t* f lurms lit 

hr b) a menial ewiueherd but alter its 
death it an-raret at tha hiirmin 
maeter a tat le at I reach p.rA 
Maepar > iicth f {« e areaUFtench 
tthe I aglith earf aloue rrmaint) The 
I pench-apeaVirwt ffovernme cUts gave 
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hundred years or so that remained of 
the Old English period after tlie Con- 
quest, tlic French that influenced the 
language uas the N dialect of Nor- 
mandy and Picardy Jins differed 
from Parisian I rcncli in several w.iys . 
for example, where Norman French 
had a k sound Parisian had a eh sound 
IdiiiS tlie English catch was an earlier 
borrowing than chase, altliough tlie 
nitiinate etymology of the two words is 
identical Thus the influx of Prencti 
words into our vocabulary had a two- 
fold source Up to c 1 150 (the close of 
the Old English period) it was the N 
French which provided that source , 
and it cannot be said that during this 
period English and French formed a 
really happy blend As a matter of 
practical necessity, a great number of 
French words were adopted into Eng- 
lish speech, but English still retained 
most of its old characteristics The 
process of grammatical simplification 
went on at a fairly normal rate, but 
there was no rapid and fundamental 
change in the character of the language 
It was not until the coming of the 
Ange-vm dynasty and, with them, of 
the French of Pans, that Englisli began 
that process of harmonious blending 
with French winch marked the Middle 
English period, that is the period of c 
J cents following tlic middle of the 
12th cent 

The influence of French during this 
period was enormous Not only did 
extensive word borrowing continue in 
both spoken and literary English, but 
the process of breaking down the old 
grammatical complications was tre- 
mendously accelerated , for English 
did far more than borrow words from 
French For a variety of reasons 
which need not here be considered, 
English was, at this period, ripe for the 
absorption of much of the linguistic 
character and structure of French , our 
language digested and assimilated the 
French influence, and in so doing pro- 
foundly .altered its own morphology, 
yet, in a manner unique in all linguistic 
history, throughout and after this 
stupendous process of change it re- 


mained English all the time ' it lias 
never been French' Eiiphsh or Ciighsh- 
1 rci’ch Ihcre has been no other 
example of such perfect fusion between 
two such remotely connected languages 
as Teutonic English and Romance 
French 

Apart from the French influence, the 
history of Middle English is largely 
tliat of its three mam dialects, N 
Midland, and S , and of the nltiniatc 
.usccndancy of the second of these 
Tlie N and S dialects were consider- 
ably different from each other ; the 
Midland had points m common with 
each and, if only for this reason, was 
more likely to become the standard 
speech than either of its riv’als In 
addition to tins. Midland was tlie dia- 
lect of the capital, Ixindon , and 
furthermore, it was Oiat of one of tlie 
great " makers " of English, Chaucer 
Yet the dialects died hard N., in the 
form of Lowland Scottish, still lives as 
lioUi a spoken and a literary dialect 
S has not so successfully preserved its 
independence (though it had an at- 
tempted revival in the poems of William 
Banies) , but it was not until com- 
paratively recent times that the S 
tliird person singular m ~clh (which 
still survives as a perfectly famiha 
archaism) finally gav'c w'ay to the Mid 
land and N -s However, it is cnougl 
to say that Midland did in fact becom 
the standard dialect, and therefore onl; 
this dialect need Jiore be considered i: 
remarking upon the characteristics c 
Middle English 

Anyone who takes the small amoun 
of trouble tliat is required to undci 
stand, and consequently to enjoy 
Chaucer, cannot fail to notice the diffei 
cnees between Ins English and that o 
our own day , but if ho should also si 
considerably trouble himself as t 
understand Anglo-Saxon, he wouh 
notice that the difference belw een thi 
and Chaucer is far greater than tha 
between Chaucer and Modern English 
For it was during the Middle Englisl 
period that the process of analvsmi 
out the old inflexional system rcachci 
such a pitch as to make the writtei 
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Ullage t«osT\\ iU« at rnsSwli rvm t urth rnw'fe it be 
if pot CBtirciy umlmtiUiUablB to tltc that in readini; an) MxJJIe rni;li h 
c»"t mo(i<ni of prcaenl-da) reaittm le»t vre ar 1 loWine at the writte i 
Such A rra>]er will of toune hed in lanpiaitr not h tenmi. to the spoken 
Chaucer many a-on}t ahich will setnl linfpjaAe Man) wh > nav Ik. able t 
him straifiht to the glistar) f jr thrir read Cbauc r uitli sc v> Id be udl) 

lotemtetation Soch words wUI either at fx if it * re jk sille for them to 

berrlicsof thcoM \ng1oSa«uatT>cabu h ar a gramoph n i ord of Chauc r 
Ury or bormwinft from ! tench whKh trciting the (.a ! rb v ToUs ml 
have not rumvtd or they may be among many inf rence v»lii h may t>e 
sun-ivirg wonts m an unrecognisaNe drawn (ftim this fact it us pos ibl that 
form liut even more (oretbty will the s|x>k n language | r erve 1 c rtain 
such A reaurr be itruck by the apparent grammatical f tmr anl inflexions 
p<xc!ianfy of Chaucer’s spelling and which are not immediately apparent 
by certain unfamiliar grammattcal to the reader nf a printrd t xt the 
foms and cnnstructinns and It is untrainc<tr sd rmij,ht f r xampleon 

^th these last two aspects of Ml Idle finding the «crd in Chaucer <ti 

English rather than with its actual nom rethanrecuKHiseitasthemodcm 
st^abul-iry that this brief turvey u tattt anl pronounce it accordingly 
coaeemed Y t Chaucer s itcr<« wa a word of two 

The rejection of alt the old gtam syllables ant was prommneed seme 
natical cases of nouns except the thing like iDir'u Not only were 
nomnutive plural atwl the pc*t<M»vey the hnal •< s >1 \tiddl tugU h words 
and Iheaimplification of yerbenojuga usually pron unerd as separate syl 
tions have been referred to at the be lablee but al'O ih v sometimes were o 
ginaiag of this article Here it need torvival of the older granmatical in 
only be added that this was A develop IleaHins It follows then that Middle 
inent of the Middle Eoglish period as English Is not always quite so easy as 
was also the trulyrrmarkable tubstitu it looks and to account for this it is 
^n of natural for gramnuticai gender necessary to consider briefly the rela 
'^cse changes in tie aggregate brought tions between the pt inuneixtion anl 
the Unguage so far from its onginal the spcHing ol ruRlish. 
form and to close to its modern form It has been said that Chaucer s 
that It is sll the more disconcerting for siKlIing looks peculiar to the modern 
readers of Middle tnglish to find some reader but os a matter of fact it is 
ditlicDtty over the ih^r grammar even nothing like so peculiar as mod m 
alter they have familiarised themselves Engli h sjielling It is subslantnil) 
snththevocabularyandspelling ket true tossy Uiai up to the beginning of 
it would be far more surjirising if this the Modern English perioil I nglish 
wereotherwise forlhoughthechang*^ was spelt as it was pronounced that 
in the Ungtiag were at certain perils tstosay that out spelling was as far 
veryrapid they were neyerthrreas the os the limitations of our alphabet 
wteome of gradual development would permit phon tic The pro 
They were not suddenly enforced by nunciation of rngiish like that of ever) 
wyal edict or Act of ihirliamcnt other language has always been and 
Therefore much of the spirit and syn stilt is changing and up to a certain 
tax of th old grammatical system point the spelling quite logically 
I ng red on even alter the actual gram changed with it Anglo Saxon s/a 
malical forms by which they were was pronounced STAfl"^ in kflddte 
originally d stinguUhed had dis 1 ngtfsh the pronunciation had changed 
^PP'arcd and itsvas only gradually to &TA\kN and it was ons ouently 
that a new and analytical syntax was spelt sfaa (in which the long o had its 
evolved to giyc clarity to the new paro sound without a trace of a diph 
grammatical nature of the language thong} In Modem English this sound 
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has become diphthongised with « to 
give the present pronunciation of stone, 
but the vowel o has remained in the 
spelling as m Middle English (the final 
e being silent, a mere modern addition 
to indicate to tlie eye that the preced- 
ing 0 IS long and not short, and Oiat tlie 
word rhymes with hone and not with 
don) But witli the advent of the 
printing press, and the consequent 
great increase in the number of books, 
it very soon became tlie tendency to 
standardise the spelling and to fiv. it in 
one form , and the result of tins is that 
our modern spelling, so far as it repre- 
sents anything at all, represents the 
language as it was pronounced in the 
loth century, and represents even 
that very badlv on mg to tlic misguided 
attempts of various insufficiently in- 
formed philologists to give it a measure 
of etymological correctness Mean- 
while, the pronunciation has continued 
to change, so that there is now almost 
no relation except that of memory and 
habit between tlie spoken and the 
written language It follows from this 
that Middle English really differs from 
Modern English far more w idely than 
it appears to do from a casual glance 
at a printed page of Chaucer In fact, 
one of the few advantages of our obso- 
lete and incongruous modern ortho- 
graphy IS that it familiarises us with 
something approaching the appearance 
of the language as it was written many 
centuries ago, and makes " old- 
fasluoncd ” English look less old- 
fashioned than it IS 

To return for a moment to gram- 
matical developments, it was during 
the Middle English period that the 
language evolved its present verbal 
system, which is more complete, more 
capable of expressing subtle shades of 
meaning than that of any other lan- 
guage Anglo-Saxon had one present 
tense, and one past tense , vve have 
now at least three forms of each, each 
with a slightly different meaning We 
are not now limited to he drinks or he 
drank , we can say be does drtnk, ts 
drinking, did drink, was drinking 
(This at once opens the question of the 


participle in -tng Anglo-Saxon had a 
verbal noun in ~ung [-tngj and a present 
participle in •ende, but the latter ol 
tliese has taken tlie form of the former 
so that they are now identical m sound 
and appearance But in the ex- 
pression he ts drinking we have, not the 
participle, but the noun, as may be 
seen from the provincialism he's a- 
dnnkutg, which is merely a corruption 
of he ts on drinking) Enghsh, like 
other Germanic languages, never has 
had a true future tense, but it has sup- 
plied the deficiency (less happily tk!!” 
li.is German with werden) by the use of 
the two auxiliaries shall and will, the 
former of which really means must, and 
tlio latter intend The average edu- 
cated Englishman knows by instinct 
which of these two auxiliaries should 
be used in particular cases, but it is a 
matter of very great difficulty for the 
foreign student of English, and also for 
certain provincial and Celtic speakers Oj 
English A Scotsman, for example, wiU 
say, “ Will I get you y’our tea ’ " Gram- 
marians have attempted to formulate 
rules for the correct use of these verbs 
on tlie basis of the person of the speaker 
and of emphasis or non-eraphasis, and 
such rules are m the mam reliable ; but 
we all know that wo are constantlv 
breaking them, and tliat we are speak- 
ing perfectly correct English when 
doing so It IS. as has been said, a 
matter of tliat jnstmciive knowledge of 
the language which only a native can 
ever completely acquire The same is 
true of should and would Returning 
to the past tense, we have, besides the 
forms already mentioned, those made 
up of tlie auxiliary to have with the past 
participle (or with lo he and the verbal 
noun in -tng), which give us he has 
dtitnh, be has been drinking, he had 
drunk, he had been drinking (to which 
the Irishman might add yet another, 
he did he drinking) Of the remaining 
verbal forms, the infinitive and the 
imperativ'e have lost their distinctive 
grammatical inflexions, but their func- 
tions remain perfectly clear and distinct 
m our modern syntax It is only m 
the subjunctive that the modern verb 


E^gluli lascnace 
has suflrml loss father than gam in 
comparison with that of the onginal 
language It remains m many condt 
tional clauses (t/ / vere to is stilt more 
correct than y 1 tras /g) but apart 
from this it is almost entirely absent 
in the modem spoken language In 
literary Engl ih we may still find 
such sentence as I shaJi «ait 
here till he eomt hut even this strikes 
the average reader as archaic and 
pedantic 

Such changes as these and others 
which there u no space to mention 
here began to develop some m tbe 
Sliddle liDglish period and some not 
until the Modem English period They 
may be taken as indicative of (he way 
in which the language gradually 
evolved Its present analytical stmetwre 
while preserving an unshakable 
foundation of its old lofiexiotul char 
aeter This process will never be com 
plete so long as English is a hvms 
language and it has been in progress 
all through what is known as the 
2fodem English period 
It IS necessary now to return to tbe 
subject of foreign influences It has 
been shown that Danish and rreoch 
besides giving us many new words 
had a profound effect upon tbe gram 
mar and structure of our langaage 
and this is to some eitent tme of 
another foreign language Amen 
can But before American eiisted 
there were other languages which did 
not so much afiect the structure of 
English as add to its vocabulary 
Italian has given us many terms coo 
nected with art and music we have 
borrowed words from Span sh rortu 
gucse Dutch (lerman Kussiau Tur 
' ktsh the Ind an languagea lilalay 
Chinese J paneve and Polynesiao 
I but our comb ned debt to all these is 
• insignificaiit in comparison with what 
’ we owe to Latin and to a less degrw 
< Greek 

' There were a few Latin words even 
i in the Anglo-Saxon ocabulaiy sf erl 

> for example belonged to the laogusn 
f befo e the Lnglish came to England 

> Later the spread of Christianity 


English Langaage 
through Roman missionanes neces 
sanlv brought us many ecclesiasticil 
Latin words Trench itself which ha 
been shown to ha c been one of the 
greatest influence in our I nguisti 
history is nothing but a local deielop- 
ment of Lntm Hut apart from ml 
su^ considerations the revival of 
learning id England after tbe Re 
oascence and our closer acquaintance 
with cltssicai literature led to a vast 
amount of borrowing from Latin 
Some of this borro ini, was direct and 
other words were taken over in thetr 
French fonn and this fact accounts 
to some extent for the richness of our 
vocabulary For there are manv 
instances m which the same Latin word 
has been borrowed twice once directly 
and once indirectly through Trench 
but carrying a stigbtiv dtlT rent shad 
of meaning is each case Tlius we 
have such pairs as (putting the direct 
borrowing first) JfgaJ and /ova/ ftde/Uy 
and /ao./v eap/nt and catlfj gti/Jt 
and jaunty and n host of others 
Latin was up to comparatively recent 
times acknowledged as tbe language of 
t^oluship and learning and so it 
came about that at certain period 
many of our i ruers t ndeO to despise 
tbe nati e ocabulary e en when 
wnting English and to use as many 
anglicised Latin words as pos ibic 
This practice was taken to absurd 
lengths and much of the pomposity of 
Dr Johnson s i ork for example is 
due to the heavily Latin character of 
his vot^buUry but a very great 
proportion of such words has become a 
permanent possession of tbe language 
which IS the richer for having very 
often both a native and a Latin word 
for the same concept In sneh cases it 
is os all} tfao native word which is the 
'more forceful and graphic and the 
Latin word w'bicb is useful when too 
great viwdQrss would be a little out of 
place or when an unemotional dignity 
of restraint in language is required 
Compare termino/o^eal tntxact /ude 
with tu or kt had not tka mea>ts to 
f onda himself mth suSiciim nui i 
mem and in conseguente he expire/ 
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\vith he hadn't enough woncy to buy 
food, and so he starved 

Many Latin loan-words, especially 
early ones due to Christian influence 
(such as church, bishop, priest, deacon), 
while they were actually borrowed 
from Latin are ultimately Greek ; and 
It IS in this manner that we have 
adopted many Greek words But we 
have also borrowed directly from 
Greek, especially for our scientific 
terminology Monarch, democracy , 
such words as telescope, photograph, 
geology, astronomy , all are from the 
Greek or formed from Greek words 
New' formations of this sort are con- 
stantly being introduced as fresh need 
anses, though some, such as tele- 
vision, are not so liaiipy, being a 
hybnd combination of Greek and 
Latin elements 

This necessanly superficial survey of 
the changes, development, and growth 
of our language would not be complete 
without a reference to the actual 
present and the possible future of the 
language It is impossible to con- 
sider either of these wnthout consider- 
mg also the American language , for 
American Enghsh has influenced, is 
influencing, and probably will con- 
tinue to influence the mother tongue 
to a very great extent American has 
diverged considerably from Enghsh , 
and in respect of such divergences it is 
a younger and more vigorous speech 
than English But here again, Eng- 
lish has manifested its old propensity 
for calmly adopting from another 
language whatever has appeared to be 
to its own advantage Hiere are 
scores of expressions which now pass 
unchallenged for the King’s English, 
which would, a generation or so ago, 
have been scouted as flagrant Ameri- 
canisms And now, with so many of the 
“ Talkies ” coming from Amcnca, this 
tendency has received an additional 
sbmulus We may shudder to hear 
children in the streets saying Oh yeah 
and O. K , Chief, but it may w'ell be 
that our shuddenng will not prevent 
these or other such expressions from 
becommg part of the standard speech 


Fortunately our language still retains 
sufficient conservatism and dislike of 
rapid change to protect itself against 
these undesirable alien immigrations 
of speech 

Finally, wireless broadcasting, 
whether for good or for evil, threatens 
to have a standardising effect upon our 
pronunciation, and to hasten the 
lingering death of the individuality 
and beauty that are still to be found in 
some of our prov'mcial and dialectic 
speech. 

For a detailed study of Enghsh, tlie 
reader may profitably consult PrOf 
Jespersen’s Growth and Structure of the 
English Language (Teubner) The sub- 
ject acquires an interest unsuspected 
by the layman in Henry Bradley's 
The Making of Enghsh (Macmillan), 
and in Ernest Weekley's Romance 
of Words (Murray). 

English Literature Owing to the 
changes which have occurred in the 
language during the 13 or 14 cents 
of English literary output, it follows 
that much of our literature is intelli- 
gible only to those who have learned 
to read the language in its older forms. 
It will, therefore, be convenient to deal 
separately with that part of our litera- 
ture which presents to the general 
reader a more or less " foreign ” 
appearance , and, smee a rough' 
boundary must bo set, the year 1600 
may be taken as an arbitrary dividlng- 
linc between the Old and the Modem 

Early (up to c 1600) 

During the whole of this period 
poetry is vastly preponderant Some 
traditional poems were brought to 
England by the English from their 
former continental home, and these 
are, of course, pre-Christian m ongin 
Such IS the lino epic Beowulf But 
Christianity is the source from which 
the first native English poetry flowed, 
and it sprang up first m the N dunng 
the supremacy of Northumbna, where 
the earliest outstanding names were 
Cmdmon and Cynewulf, and the great- 
est poetic achievement was perhaps 
The Dream of the Rood, ascribed to 
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^ewuH With the political ascend fioencevraslohnGowerie 132S-lt03) 
acyof Wessex theccntreofliterature whose Con/essio sbous high 

lOved to the S and \V and here poetical technique with ■very little ar 
gain religion was the mam motive tistry or genius The unportance of 
)tce In King Allreds translations Chaucer cannot be over-«tated hot 
f Latm relipous works m the homt only was he a genius of the first order 
es of £l!nc and the Anglo Saxon hut he possessed m the highest 
hronicle we have the first t^guuusgs degree the national gift for adoptmg 
1 Hnglish prose hut such poems os and adaptmg foreign elements and of 
'In WanifTer and Tin Staftrtr Tin produemg a result more supremely 
tal4e of BruHnnburX and The Baitl* English than can be the outcome of any 
f Maldon stand out pre-eminently m stnctly insular attitude of mind It 
he considerable i! all too scanty ti^v may be permissible to say that it 
f pre Conquest Anglo Saxon ' requires sniprisingl) little effort to 
iterature that has lunnvi^ read and understand Chaucer and that 

After the Norman Conquest English sneh effort is well worth making 
iterature enters a ebaotie penod dur In the matter of pure form it u to 
Qg which It struggled for existence Chaucerthat we owe the moulding and 
igainst the 'Norman Trench language perlectiog of the decasyllabic or ten- 
intil it finally absorbed this indueoce syllable line which is perhaps the 
ind emerged tnuniphantly English commonest measure of English venw 
iVe have a mass of metrical Chronicles Chaucer was too rare and outstanding 
lad sermons in verse such as Lays a spirit to he the father of a successful 
sons Brut and the Cursor tfundi litemrv school and his immediate 
lad ol metrical Romances of Trench English imitators Lydgate and Hoc 
ingm including much of the Arthunsn cleve and Hawes were quite incapable 
legend hut there are also many of grasping his essential human 

purely native Romances notably qualities and their work was mediocre 

Hsurlok the Dam hing Horn and at the best Rut m Scotland his in 

Cuy of Ilanitf* The Otcf and Hu ffuence bore more worthy fruit in the 

'^iglamgaU IS important as being at workofllenrysonfc 14 S-lSbfi Robin 
least partly lyrical in character and and Mahym) Dunbar (c lfbO-1620 
there also survive a number of short The Dante oj the Snen Deadly Sins) 
lyncs such as 5umfr «s fovmrs m and Cavin l>ouglas (e 1474-1552 
''^ch cannot be omitted Iron any TraosUticKis of \etgi\s ACmtd) Be- 
rrpresentative anthology of English tunnog again to the S mention must 
pi^tiy Trose remains almcet negl be made ol st least two anonymous 
gible being practically confined tn poems Ci>ar0yu< and the Crtne fCni^U 
purpose to the religious and moral in (s 13 d) and Peatl fc 1375) the latter 
struction of the lait) of which rediscover^ only m the lOth 

About the latter half of the l(th crat is unique in its pen<M for its high 
cent saw the evolution of order out of aspiration and rayst cal beauty 'To 
the prw^ing chaos Langlands the ISth cent also may he sasigutd 
Piert Plowman (136 ) may be regarded many of the finest of our old Ballads 
as the Ustgteat English woikin which The last noteworthy poet before the 
the Trench tnfiaence is definitely dawn of the modern [«nod was John 
comhated and it is greatly to Skeltoa fUQd-lS 0) 
regretted that for this reason its lYose during this period remains 
vigorous verse and trencbaatsatireare comparatively insignificant and quite 
far less int lligible to the tnodera nnfonned Exception might be made 
resder than is the practically contem of Chaucer s prose work of the Travels 
pomry work of Chancer {c 1340-1400) Str John Uandsctln and certainly 
Chaucers true p edcctssor m the sac othialory a Vorte d Arlhu T^last 
cessfal absorption of the Trench in is in a dass by itself os tbe greatest 
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literary work in English of the ICth 
cent , to which, however, belongs also 
Wychf's translation of the Bible, 

Ponrav (since c 1500) 

English poetry was reborn after the 
Renascence m the work of Surrey (if 
1547) and Wyatt (d 1542), to whom 
we owe the introduction of the Sonnet 
form and of Blank Verse , but it did 
not really begin to grow till we come 
to Spenser (1652-1509) and Sir Philip 
Sidney’s Astrophel attd Stella (c 1680) 
Spenser is regarded as the second great 
milestone after Chaucer on the road 
of English poetrj’ Within the alle- 
gorical frame of The Facrte Quectie is 
enshrined the ctpression of the poli- 
tical and moral aspirations of the age 
The Elizabethan Age produced such 
a rvcalth of poets that it would be both 
invidious and difficult to single out 
particular names The lyrical spirit 
of the age is conveniently crystallised 
in such Miscellanies and collections as 
A Handful of Pleasant Delights (1684) 
and England's Helicon (1000) Prac- 
tically all the poetry of the period was 
the direct outcome of a genuine and 
)ustifiod urge to write It must not 
be forgotten that many of the great 
dramatists {eg Marlowe, Jonson, 
Shakespeare) were also poets pure and 
simple The stream of poetry flowed, 
with a gradually changing course, well 
into the 17th cent Hcmck (1601- 
1674), as a lyrical epigrammatist, care- 
free and pagan, retains lor ever lus 
charm Donne (1578-1631), with his 
minute analysis of human emotion, 
IS considered one of the groat Eng- 
lish poets He was the father of the 
" Metaphysical " school of poets, 
charactensed by their fanciful Wit and 
violent, far-fetched allusions and com- 
parisons, and including Herbert, 
Crashaw, and Traherne Apart from 
these, and before approaching the sub- 
ject of Milton, reference is due to the 
high lyrical qualities of Carew and 
Marvell 

The formal and spiritual majesty of 
Paradise Lost (1607) sets it inevitably 
in the forefront of Milton's work , but it t 


would be a great mistake to suppose 
that it IS representative of all his best 
work Many of his earlier and shorter 
poems, such as the Nativity Ode, 
V Allegro, and II Penseroso, may he 
said to maintain an ev'cn higher level 
of pure poetry 

The general reaction from puri- 
lanism v'hich charactensed the Res- 
toration penod IS reflected also in its 
verse, but the purely poetic quahtv 
does not necessarily suiler for this 
reason The one instance of John 
Wilmot, Earl of Rochester, may per- 
haps suffice 

'I he heroic couplet, though not 
invented by Dryden, is associated 
with his name because of his 
mastery of it. For a considerable 
penod this remained the chief medium 
of poetiyq and pure Ijmcism suffered 
an almost complete neglect, although 
a happy exception may bo made in tlie 
case of Matthew Pnor (1064-1721) 
Dryden’s poetic strength lay in the 
realm of satire and political and re- 
ligious controversy 

Alexander Pope (1088-1744) was tlie 
poet par excellence of the so-called 
“ Augustan " age In lus hands 
poetry became a tiling, not of imagina- 
tion, but of concise and pohshed vvit, 
classical precision, neatly tnmmcd 
epigram The rhymed decasyllabic 
or heroic, couplet was obviously the 
most suitable medium for this, and 
Pope perfected and sraootlied il,till it 
became susceptible to almost mechani- 
cal imitation by less capable poets 
Eater in the century Samuel Johnson 
and even Oliver Goldsmith were largely 
content to keep to the model of Pope 
Yet even in this severely rational 
and classical age there appeared the 
seeds of the revival of imaginative 
poetry Evidence of tins is to be 
found notably in the lyrics of William 
Collins (1721-1760) and in the pub- 
lication of Percy's Eeliques of Ancient 
English Poetry (11 05) , wlulein Thomas 
Gray (1710-1771) we have a remark- 
able example of a poet who, with a 
mastery- of orthodox I8th-cent tech- 
nique, strove fo break aw-ay from 
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V performance are Skel s 

f£r-MS"2.s 


^ Hewval associated 
with beginning of the IWh cent 
WM lurther foreshadowed at the enit 

RotertHurns butthereactwaaganst 
c^icism and esUbiished poetic con 
way more definitely be dated 
publicabon by Wordrworth 

poets domi 
early years of the 19th cent 
^d between them and the tree 
J^manfacs comes Byron who found 
^ chief success in embittered satire 
*, « a lyrical embodi 

ment of unpersonaJ idealism and 
“« uureahsable 
Utopia whereas in that of Keats 
passion 

and the love of beauty m ^1 its 
m^estaUonwthe identification 
fact of truth with beauty 

,e.«f P«tfy is 

J' «*o«ated with the smooth 
ausic of Tennyson the deliberate 
Jtaceato and ruggedness of Browning 
tM dreamy romanticism of the P« 
Baphaelite School and later with the 
irank sensuousness and metrical mas 
wry of Swmbume and the relicious 
mysticism of Francis Thompson 
It is too early yet to vie v the poetry 
ot the present century m its true 
perspective but there are certain 
names about whose permanent place 
m bteratnre there can be no doubt 
tnomas Hardy Robert Bridges A E 
Housman Rud>-a d Kipling John 
Masefield \V B Yeats Rupert 
Bwke and J E Flecker are estab 
Iished poets This at least can be 
said that although in a commercial 
age poetry is hardly a paying proposi 
tion it continues to li e and alwav« 
will live in England ^ 

Brama 

After the MjTStenesC^i/) and Morali 

tics (? t ) Ih next step m the devefoo- 
raent of the drama in England was 
Interlude which consisted of a short 
‘ - rtpmcnt 


0/ Gentleness and 

Itsstls 

o<^“r'Si S' 

dramaiaEenera? If .. ^“abethaa 
to understand a 1 to* Sf°thn *'****'^ 
stances of the Eliratifi,, * . wrenm 

Controversy Iff B 1 whirh t?^^’P'’f^ate 

Wa.topTo^'i^“^^,,^rfes put 
^ a degrading effect u^ ^.1® PWys 
by making it th. “P®® the stave 

invective aad^if^ 

^e profession of the 

®^h«35 from which^t n i 

« K94 T. “ ®">y em rgtd 

‘nous bitt rly 
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jealous rival companies of actors were 
resolved into two well-organised com- 
pames — those of the Lord Chamberlain 
and the Lord Admiral — and the Chil- 
dren of the Chapel The character of 
the audience, moreover, inevitably 
affected the nature and quality of the 
plays presented before it . and in tins 
connection it must be noted that in 
Elizabethan times plays were always 
performed in the afternoon, at a time 
when only those who had nothing else 
to do could attend the tlieatre In 
addition to all these difficulties there 
were the actual structural and mechan- 
ical limitations of the theatre and stage 
The stage was extremely primitive, and 
scenery was unknow n Yet in spite of 
all its difficulties, to a certain extent 
very probably because of them, the 
Elizabethan drama grew and flourished 
in a manner unequalled by that of any 
other age or country 

The earliest representative drama- 
tists of the Elizabethan age were a 
group of what have been named the 
" University Wits " Lyly, Peele, 
Greene. Kyd, and Marlowe Of these 
Lyly is noteworthy for his use of prose 
and natural dialogue . Peele and 
Greene w'ere pioneers in the moulding 
of blank verse , Kyd handled the 
tragedy of blood wath no mean success , 
and MarIowc(lG0‘t-93),asapoetofthe 
first order and the weaver of majestic 
blank verse, was the true forerunner, 
in some respects the master, of Shake- 
speare 

For a particular account of Shake- 
speare’s w ork the reader is referred to 
the article Shakespeare It is suffi- 
cient here to say that he took up the 
threads of the drama as he found it, 
and wove them on tlie frame of his 
genius into a many-coloured tapestry 
in \ihich every human emotion and 
aspiration is immortally portrayed 

Shakespeare is so pre-eminently the 
greatest English dramatist that it is 
easj' to overlook the fact that, even 
wifhout him, the Ehzabetlian age 
would still be one of the most remark- 
able in the whole history of the drama 
Of his contemporaries and immediate 


successors Ben Jonson (1673-1637) had 
the greatest vigour and the widest 
genius , but it would be possible to enu- 
merate a long list of dramatists whose 
work, now read by few but students of 
literature, would amply justify more 
universal recognition Beaumont and 
Fletcher, Dekker, Webster, Tourneur, 
and Heywood, are only a few of them 
The last noteworthy dramatists before 
the closing of the theatre" by the" 
Puritans were Ford and Shirley 
In point of strict fact it was not the 
Puritans who closed the theatre, 
though it was they who were respon- 
sible for keepmg it closed during the 
Protectorate The public performance 
of stage-plays was prohibited, as a war- 
time measure, by Act of Parliament at 
the very outbreak of the Civil War in 
1642 But the drama never entirely 
died in England Plays were still 
published, even if they were not acted , 
and at the various fairs some fo^ 
dramatic performance was not infre- 
quently to be seen , also, pnvate per- 
formances were given at noblemens 
houses Thus there survived a thread 
connecting the Elizabethan drama 
with that of tile Restoration Sir 
William Davenant, indeed, used his 
ingenuity to devise a means of circum- 
venting the law, and produced b« 
plays quite openly in the " Cockpit 
some years before the Restoration. 

The Restoration dramatists were 
largely influenced by French models, 
and tire lack of onginal inspiration was 
further manifested by the fashion for 
remodelling and modernising many of 
Shakespeare's plays The best ex- 
ample of those last is All for ieue (1678), 
Dryden's version of Antony and 
patra Tragedy is poorly represented 
during this period, and it is enough to 
mention Dryden's The Conquest of 
Granada and tlic Venice Preserved of 
Thomas Otway (1652-85) 

The comedies are far more memor- 
able It IS only natural that they 
should faithfully reflect the general 
licentiousness of the ponod, and too 
much emphasis may be, and often has 
been, laid on this, after all, merely 
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mcidentai charactenstie of Hestora 
tkin comedy In the hands ol 
such men as Etherfge Wychertey 
Congreve VanYwogh and Faiquhar rt 
hecaine the vehicle of sparkingly witty 
dialogue and relentless exposure ol the 
vices and foibles of society 
Eighteenth-cent literature is not re 
markable for its dramatic, production. 
Addison $ blank verse tragedy Cato 
(1113) enjoyed a phenomenal success 
and a reputation which has not sor 
vived Gay is once more remembered 
owing to a recent popular revival of 
Tk» B> a s Optra (1728) Bat it 
was not till laUr in the century that 
the drama touched greatness in t«oid 
smiths Ska Stoops to Corujurr (1773) 
and the scintillating bnliionce of 
Shendan whose comedies were wntten 
between 177u and 1781 
Throughout the greater part of the 
18th cent the drama maintained an 
nadutinguiahed tnediocrtty Dyronand 
Shelley and later Tennyson and 
Brovmiog among other poets wrote 
floe dramatic poems put few of th'se 
were really suitable for stage produc 
tioQ Public taste had sunk to a low 
level and as always it was the pnbtio 
taste which had to be satisfied 
The stage was busy enough but its 
work bore little relation to 1 teiature 
and even so great an actor as Sir Henry 
trving could be fed with little or no 
contemporary drama worthy ol his 
art A very special place is occupied 
by Sit W S Gilberts libretti of the 
Savoy Operas but the drama had to 
await its true revival in the work of 
Oscar %\ijde H A Jones and A T.'V 
Bmero The fame of George Bernard 
Shaw is justly established lilrntion 
should also be made of Sir James 
Bame John Calsworthy John Mase 
field Fredenck lainsdale Somerset 
Maugham St John Ervine and Noel 
Coward 

Finally a reference is due to the 
group of Irish dramatists founded by 
George Moore and l\ B Yeats and 
associated also with A E- and loidy 
Gregory The greatest of them was 
J M Synge 
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Paose (since c 1500] 

IVose was far slower to develop m 
EnglLsh than poetry The reason for 
tlm may m part be that while poetry 
H IQ Its origins the medium of 
spontaneous not to-be-denied utter 
ance prose is the outcome of reason 
and deliberate purpose and for this 
Litin had for centuries been the 
recognised language 

Sixteenth-ceut prose consisted very 
largely of translations from the 
cla-ssics and other languages vhich 
reached a higher le el of excellence 
than did anv ongintl work of this 
pen^ T>ndales and Coverdales 
translations of the Biblo appeared in 
15 5 and I53S respectivHy the 
Prayer Book m 16f® Bemets 
Frotssarl in Norths Plu 

tank to 1578 and to carry this senes 
of great translations over into the next 
century Florio » in 1603 

the Authorised Vernon of the B ble ui 
1611 and Urquharts FaStiais la 
l«53 

\part from Ibe transiaton oae of 
the earliest moulders of Cnghsh prose 
was Ro^er Asebam whose Toxopkttus 
,(16U1 and more especially Tht 
Sckoolma-ttr (|S 0) manifest a not 
laosuccessful endeavour to adapt the 
'vernacular language to cUnty aod 
locidtty of expression In 16 8 ap- 
peared Lyly 5 Eupkttes which ^ve 
its name to the style of wntmg known 
as Cuphuism (jv) and vras most 
successfully imitated in IJadge a Eaio- 
lyndt and Greene $ Paaiosto The 
two last are examples of the Ehza 
bethao novel they tell the 
stones upon which Shakespeare 
based his At You Likt It and 
fl'inirr's Tala but they can hardly 
be considered as ancestors of the 
navel as that word is now understo^ 
Sidneys Arcadia (1500) like practi 
cally ail the prose of this penod is 
characterised by a rather artifici^ 
omateness 

la Hooker a Last of Ecdtstastieol 
P^ity (1 694-7) we find an intricate 
oompexitr of style which is unfaith 
fnt to the genios of the language 
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and we must turn to Bacon, and an easy and palatable form , but only 
especially to Ins C<:says {1597, 1612, Addison, with Ins larger and more 
1625) for English prose which shows a embracing \’ision. could have piloted 
mastery of luciditj’-, economy, and the essay to the position of dominance 
condensation, while preserving per- which it attained during the first half 
feet balance and rhythm But if we of this century His influence on 
consider prose in, the absolute, apart public opinion w'as probably greater 
from works written in prose, there is than that of any English author of anj 
little doubt that its greatest master penod But tlie greatest prose genius 
at this time was Shakespeare of the time was Jonathan Swift 

The prose of the Stuart period drew For clear, incisive English, unmarred 
I’ery largely for its material from by affectations borrowed from Laba 
philosophy, religion, pohtics, history, or contemporary foreign literature, 
and schol.irship In these several for sheer vigour and freedom from 
spheres tlie prominent figures are slyhsm. Swift has few’, if any, peers 
Hobbes, Jeremy Taylor, Robert Bur- He is known universally as the autfior of 
ton. Clarendon, Milton, and Sir Thomas Gulliver’s Travels (1126) , but his Tals 
Browne Though the Latin influence of a Tub is perhaps even more 
IS still perspicuous, natn e prose is representative of Ins true genius 
here surely working out its own To the early 18th cent, belongs also 
salvabon , and this is more cmphati- Defoe, that voluminous writer whose 
cally true, perhaps, in the case of place m literature is difficult to assess 
Jeremy Taylor, for the true origins He may be called the fotlier not only of 
of prose he m oratory, and it is as a the novel, but of modern journalism 
preacher that Taylor was supreme Later m tlie century appears tlio 
A special place must be allotted to the almost legendary figure of Dr Johnson 
idyllic charm of Walton’s Compleat (1709-84), whowasforlongregardedas 
Aiu’ler (1053) unsurpassed and Unsurpassable as a 

To the Restoration period may be masterofEnghsh prose, and, hkeallwho 
assigned the beginnuigs of prose as it have been placed on an unnaturallylngh 
IS now understood , that is to say, of pedestal, has suffered from some 
a prose stylo wduch, while remaining reaefaonary neglect His great merits 
literary, is not absolutely divorced as a wTitor ore, however, indisputable, 
from tile living language of human even if Ins work is too heavily lo.ided 
speech Bunyan and Drydcn, in their with pomposity for modern taste 
several manners, made of the language It is his remarkable and forceful 
a medium for vital and artistic expres- personahty which surmves, and that 
Sion, but whereas the work of Bunyan chiefly m the pages of Boswell’s 
IS very largely poetical m quality, immortal Life of Dr, Johitson Gold- 
Dry'dcn may bo regarded as the father smith has qualities of geniality and 
of modern crystalline prose pure and good humour which come nearer to 
simple, and the direct forerunner of tlie heart of the modern reader 
tlie wealtli of prose writers which Many other fields of literature 
appeared m the 18th cent yielded their first re,illy important 

Apart from the beginnings of the hon’est during the 1 8th cent. Boliti- 
Novcl (sec that heading), the fStli cent cal economy is reiirescntod by Adam 
IS noteworthy for the essays on all Smith’s H'ealth of Nations (1770) 
manner of subjects for which Addison History by Hume and. especially, 
and Steele, in tlie Taller and Specta- Gibbon’s Decline and Tall of the 
tor, were mainly responsible Therewas Roman Empire (1116) , Thcologj' -anil 
greaterdynamicqualityinSlcoIo(IG72- Philosophy by Butler’s Analogy vj 
1 720), and he was the originator of this Religion (1 730) and Berkeley’s Treatise 
method of administering Icnow ledge, in- on the Principles of Human Know- 
formation, and culture to the public m ledge (1710) , and Politics and Oratory 
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by Ldmnnd Hurke than whom th« i 
Utter half of the century prcxluced 
hantlv « greater rnutef of Cngliahi 
prow 

Tlie most noUble featorea of early 
prose aro the f sv»y an<I 
the creative enucism of Lamb Hatlitt 
and De Quincy (he pedantic and 
ununagirutive criticism of the ZTdtn 
bu gh and Quarteth rnuws and 
Lockharts Lt/t e/ Sir HalUr ScoU 
(1B3S) The Victonan Age proilucnt a I 
n'cal^ of histc^na tu^i at ktaeauUy 
(memorable also as an essayist) 
Cariyle rron Ic Oreeo Kinglalte , 
JiaUam Crote rreeman Stubbs and 
Cardmer most of whom were specia 
lists tn one or another department ofj 
history and belong rather to the realm 
of historical Kience than to that of 
pure bterature In J S Mill how 
ever we meet an economist and 
philoMpher whose m inner rjuitc apart 
from bis matter gives him an assured 

S ' ice in literature and the like may 
•aid of Herbert Spencer Charles 
Duwm and T f( Huxley Raskin 
^^lllum Morris and Walter Pater are, 
artisu of imaginative prose while | 
among later essayists mention must 
bo made of Wilde Andrew Lang and 
IL L. Stevenson Religious con , 
troverayisn Uly eashrmeil in Cardinal 
Newman Sitpo/ogioprol (aSuodSdl) 

and literary cnticism ami biography 
are associated with 'latthow Arnold 
W E Henley Sir Si Iney Lee George 
SalnUbury Sir Edmund CfOsse Lytton 
Strachey and many others 

During the present century besides ; 
many works of scholarship and cn*' 
cism the essay has maintained 
prominent place in prose literature 
O K. Chesterton Hiinre Belloc and 
in quits another manner Slax Beer 
bohm aro among those wrho have] 
excelled in this field 
Tub Noveu 

In the Elirabethan Age there ap- 
peared a ty7>e of prose narrabvt- 
closely modelled upon the Italian 
UJes of Boccaccio and others to 
which the term novel has been 
»-lV— d 
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applieit but these have iittlo rela 
tKHi to the real development of the 
novel Tins is true also of I yly s 
£mfkut$ and its successors and it is 
only lo the vigorous realism of such a 
workas Sasb^ s Jach If ifi'oM (16114) that 
we can trace some resemblance to the 
moiiera conception of a novel A far 
closer thouf^h still remote relation 
ship can be rreosmseti in tile delmea 
' lioQ of such chara ters as tir Roger de 
Coverly by Add son and Steeio in the 
TatUr and SfvetUo* and more par 
ticularly tn the wrork of Darnel D foe 
' 103^1731) for whom It would not 

difficult for his enthusiastic ad 
mirers to claim the creditor developiug 
more than one tvpo of modern litrra 
lore In Moll 1 landert and Cohntt 
Jack and above all in Pobrnten 
Crvsoe ho ceriainJy came very near to 
if t « dkl not quite attain, the rpint of 
tbe novel 

But although the gestation of tbe 
novel was slow and troublcvome its 
growth once it had come to birth was 
more than correspondingly rapid and 
in tbe work of Samuel Richardson 
(101)9-1701) It began to assume its dis> 
tinctively modern features In 1740 
bis Pamela appeared This was 
largely an experimental work and is 
wntteo in the form of letters but it 
fully deserves to bo known as the first 
moilero Pi>.,hsh novel Tieldings 
Jateph And ews came two yean later 
and was in oni^inal intention a bur 
lesque of Pamela but It quickly Let 
this character and develops as a 
novel In its own nght These wer# 
followed by Richardson s Chteitsa 
(1748) and ridding s T<m f<,ret 
(1740) two ol the areatest Pr/)i,h 
novels of aU time The sharp 
between these two aotfvir* reacted 
ik^eftci^ly upon tto d- hjment of 
rrpreseotoJ 

Uw leisured and gentWaaalv aeo-ct of 
cofitemporaiy life wfrje I khSrdsco 
Wwiged in spirit V the aiy aod to 
trade The third la IJds poc? 
n^r novtltf ts was Tcrfuas 

7*^ ^ fZsei,™ appearvi 

1748 and PeTeftlae pfckle^ 
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strong meat, perhaps, for delicate 
stomachs, but splendid fare for 
healthier and robuster digestion 
Fielding’s Ameha (1761), Richardson's 
The History of Sir Charles Grandtson 
(1764), and Smollett’s Humphrey 
Cltnhcr (1771) complete the ivork of 
these three as novelists But together 
wth them, tliough he was less definitely 
a novelist, must be considered 
Laurence Sterne, who introduced in 
Tnstram Shandy (1760-00) and A 
SenitmerUal Journey (1708) a note of 
conscious artistry and delicate humour 
which IS unique of its hind The tale 
of the 18Ui-cent novel would be sadly 
laching in completeness without a 
mention of, at least. The Castle of 
Otranto (1704) of Horace Walpole, a 
forerunner of the romantic novel , 
Goldsmith’s The Vicar of Wakefield 
(1700), constructionally loose, but 
immortalised by the charm peculiar of 
Its author, and the Mystcues of 
Udolpho (1794) among the romantic- 
ally sensational novels of Anne Rad- 
chffc 

The penod between these and the 
advent of tlie great Victonan novelists 
IS chiefly occupied by tlie figures of Jane 
Austen (1776-1817) and Sir Walter 
Scott , but it would be a gross omission 
to make no mention of Thomas Love 
Peacock (1786-1860), poet and novel- 
ist, who displayed his mastery of 
ironical mtollectuahsm m, for example. 
Crotchet Castle (1831) Jane Austen, 
though to a certain extent foreshad- 
owed by Fanny Burney and Mana 
Edgeworth, was the perfccter of the 
" novel of the tea-table ", as it has been 
called There is justice in the verdict, 
put mto the mouth of one of his 
characters by a recent novelist (W J 
Locke), that she faithfully immortal- 
ised the trivial But within her 
narrow hmits she worked with such 
artistry and sympathetic humour upon 
her apparenUy dull matenal as to 
produce a httle senes of novels which 
will always have an irresistible appeal 
to a limited number of readers Sir 
Walter Scott, on the other hand, 
worked up the romance of the lustorical 


novel, and although the Waverlej 
Novels (1814-32), with tiieir leisurely 
and massive movement, arc a httle 
out of sympathy with the modern 
spirit, although they arc scarred with 
the marks of carelessness due to then' 
need-prompted over-rapid produebon, 
they will always remain the delight of 
those who hav'c acquired a taste for 
them (no very difficult process) and 
will therefore find tlie leisure to read 
them 

The Victorian Age was particularly 
rich in novelists, and of these the first 
to make his mark was Dickons, who'c 
Pickwick Papers appeared in 1836 
There can be little doubt that Dickens 
occupies a place as close to the nabon’S 
heart as does Shakespeare himself, and 
this IS, perhaps, due as much to his 
faults as to his virtues, for these are 
tlie v'lrtucs and the faults vihich 
charactensc the Enghsh nabon as a 
whole In his love of jusbee and hit 
play and his fierce indignaboa in the 
face of oppression and ^anny, in his 
zeal for righting what is wrong, and in 
his largo humanity, and also in his 
slushy sentimentalism and occasional 
muddled thinking, ho faithfully reflects 
much of the best and the worst in tlic 
nafaonal character Vanous types of 
readers will always have their different 
favourites among his novels , but it is 
offered as a confident suggesbon that 
he touched his greatest in David 
Coppcrficld, Bleak House, and Great 
expectations 

Ihackeray’s Vanity Fair appeared 
m 1849 and stamped him at once as a 
direct heir of tfie IStii cent and a 
disciple of Fielding in particular , and 
it IS but small disparagement of him v 
it has to be admitted that he never 
quite rose to Fielding’s level In 
pouring out the vials of his ridicule 
upon all forms of hypocrisy, he hardly 
succeeded m creating any character, 
not even cxcepfang Becky Sharp, who 
is more really alive than Henry 
Esmond 

Charlotte Bronte performed a 
miracle of introspective analysis in 
Jane Eyre (1847) and Villettc (1863), 
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wlule her sister Emily gained m many great novels which owe much of 
imagiaationwhat she lost in realism u their uterest to the localisation of 
nulHertngHftghts More peaceful and their scenery and characters a fore- 
redolentof theniralchannofCheshire most place may bo given to the 
uMrs. Caskell s Cran/or’d(1853} Bot Eoraa Booea (1869) of BLickmore who 
perhaps the most famous of the \k has been followed as a delineator of 
tonan women novelists w-as George the Devon character by Eden Phill 
Eliot (1819 80) to whom thongh she potts while Sir James Bame and 
has fallen far from her once great repu others set their scene m Scotland 
taboo itisimpossibletodeny thecredit But the greatest of the local 
of a most thorough and painstalung novelists was Thomas flardy who 
endeavour even if *h'< was but dimly as U tlliam Barnes bad previously done 
illnniinated by the hght of imagina utanothermannerthroagbthemedium 
tun. Of her books TAs Mill on ike of dialect poetry placed Dorsetshire 
Ploss and Silai Marntr remain the pemunently on the hteraiy map of 
most palatable to modem taste Tar England 

more acceptable to the modem reader K L Stevenson in/riif»dp^d(1886| 
are the Barsetshire Novels of and Treasurf Island (1883) gave mem 
Anthony Trollope lemarkable for otable expression to the romance of 
theirshrewdchaTacteiisabon of various history and of adventure respectively 
types of the clergy Religion and Christianity are m their 

Although It was of so late a birth several mannm the mainspring of 
the novel became far more extensively Shorthouse s John Jngletani of 

K tised than any other form of Hughes sre>eEret{>n olthe 

try art chiefl) becaase it was the KoberfElsjnfreofkirs Humph^Ward 
least exacting in its demand (or a and of that remarkable ^tnamous 
hardly won technique The prc> novelof Samuel Duller TAs It aye/ <(1/ 
eminently great novel is as rare as FUtk (pub 1^3) The list of great 
for example the really great poem Victoiun novelists may be completed 
hut a reasonably good novel can be withthenamesofCeorgeMeredithand 
written with less special qualificaboos George Moore each of whom has 
than can the reasonably good m other definite affinities with the great 18th 
departments of literature So it is cent novelists but before approaching 
(hat at about the period now nnder (he younger modem wnters it should 
coavideratum there appeared so many not bo forgotten that Kipling justly 
novelists that the task of seteebon more famed for his short stones wrote 
becomes embarrassing also TAe Light tkai Failed and Atm 

Among bistoncal novelists were Of recent or living memory are the 
Benjamin Disraeli Uamson Alas' vinle sea-stones of Joveph Conrad 
worth and Bulwer Lytton some of the Forsyte Saga of John Oalsworthy 
whose books may continue for some Tk Obintiey Tate to select but one 
tune to have a limited appeal and a of Arnold Bennetts novels and the 
more permanent place may perhaps be fanciful use of scientific specolabon 
allocated to the Ar>']&a/id and IV vstwu d made m his earlier work by H C 
Hoi of Charles Kingsley and Charles Wells. It is oalv possible to make a 
Readc s The Cloisler and the Hearth tentative selccbon of other living 
and U IS Never too Lat~ to Mend novelists with every sense of the 
Mrs Henry Wood and Ouida eo danger of flagrant omission but it is 
joyed an enormous contemporary finposs ble to itnore the quabbes of at 
repuUbon which has by no means least Hugh Walpole E T Benson 
cnbrely vanished There has been Compton Alackenxie Rose Afacaulay 
an over-delayed revival of interest in Ald^ Huxley and that master of the 
WUkie Collins s ingenious exploitation humour of verbal felicity p G Wode- 
of mystery tbnJl and deteeboo Oflhouse 
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EnffravinB: (1) Ihe art of cutunj? 
a dciipn on a hard subafanco, including 
inscription on stone, mci'-ed decoration 
of gold ind siher, c.aiiicos. etc . but 
chiefly the in, dong of pictures on aiood 
or tnttal for the piirpoa* of printing 
mipressions from tlicin in ink on pajicr 
(2) The impression so made In 
wood cngraim/; iqv] the ji.art to be 
inkeai is lift III relief, svhile the rest is 
cut an ay, in nirtnl enqratttif; the 
\sliolc plate IS first inircd, then the inic 
viped olT the smooth surface .and left 
in the incised lines, from aehich it is 
forced out on the pajicr by pri ssurc in 
printing Copptr is the metal most 
often used btcci gnes a larger num- 
ber of clear impressions, but is harder 
to engrave An engraved copper- 
plate can now Ixi coaled elcctro- 
lytically by a very thin layer of steel, 
which protects it .igainst the flatiofnng 
effect of the press, and gives n longer 
useful lift iliere are vanous ways of 
engraving, which have been used by 
artists either separately or in com-! 
lunation, in exctuting their designs j 
Ltne-ntpavtjig proper is done with 
a pointc’d steel " burin " or graver, 
pushed between the artist's fore- 
finger .and thumb to cut ,a clean furrow 
out of the plate liry-potnt throws 
up the metal to one side of the cut in 
a " burr," winch holds some of the ink 
and gives a softer edge to the lines 
Masotint obtains the effect of tone by 
first roughening the whole surface with 
a " rockcu" " worked in two directions, 
then burnishing .iway’ the high lights, 
removing part of the “ burr ” for the 
lesser shadows and leaving the dark 
parts to retain most of the ink 
JZIcJnng IS a process of " biting ” the 
metal, by immersion in dilute intnc 
acid (or somatimcs iron perchlonde), 
after protecting the back of the plate 
walh Brunswick black, eovenng the 
face with smoked wax, and drawing 
tlirough the w'ax with a sharp " needle ” 
to expose the metal where lines are 
required Tlie depth of " biting " can 
bo vaned m different parts by " stop- 
ping out " the lightest lines with 
varnish after a short time, and placing 
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.isecondorcv'cn ,i third tune in the acid 
for the darker huts When the wax 
is cleaned off, the plate is re.ady fof 
inking and printing. I'or wft grctir4 
etching the wax is mixed with (allow, 
and the drawing made m pencil on 
thin paper stretched on top Tl*e 
' ground " of tallow and wax adhtrej 
to the paper and comes away la 
parts toadied, leaving the owtal 
exposed in a broader line Chair or 
era} on engraving is an attempt to pro- 
duce a broken line by means of n 
■ roulette," which makes a senes of 
[dots through the ordin.ary’ vv,« 
" ground " Stipple li.as flicks or dots 
[ added by engraving after the etching 
I Aquatint is an etching process id 
[ winch the' "ground" consists ol 
minute grains of resin, deposited on 
the plate by evaporation from a spin! 
solution ■\\'lierc the etching needle 
remove's these, Uiore are no hard lines, 
as the whole ground is porous and the 
metal is etched very slightly all over, 
giving the effect of a wash rather than 
drawing 

When the "plate" has been en- 
graved or etched by- the artist, tlic ink 
is put on by’ a " dabber," and carcfiiHv' 
removed from the untouched sufwce 
by a sheet of coarse muslin The 
" press " lias a board sliding betvvcen 
tw'o rollers, and printing requires 
slightly (l.imp paper. Great pressure 
is needed to force the ink out of the 
grooves m the plate and a " plate 
line " thus is left, sunk into the paper, 
unless the sheet is of the same sue as 
the print The earliest " impressions 
arc valued most, as m the case of the 
" old masters " the plates were some- 
times touched up or reworked by their 
pupils when they became worn. The 
manifold reproduction of cngrav'ings 
and etchings is now possible by 
electro-type (see Rbintinc), photo-en- 
graving (q v.), and offset printing pro- 
cesses (see LiTiroGRAPiiy) , meclianiMl 
aids, such as " ruling machines " for 
the parallel lines m skies .and back- 
grounds, can bo used Among purely 
commercial applications arc steel-plate 
engraving for bank-notes, the engrav- 
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Wg of maps and plans (by tree 
throagh wax on to copper and ; 
flectro-typing from this) and copper 1 
plate engravmg for visiting cards cri 
invitatjons now reproduced b\ a ' 
pantograph arrangement in ubteh 
Blaster letters are drawn round by 
and a stylus at the end of a 
moTOble arm cuts them through the 
etching ground on to the plate 
History The earliest date 
^flio engravmg is that of the I 
^TagilloJion in a Passion series by the 
so<a]led Jfaster of the Ilajing 

l-ards in Germany (U4C) though 
some historians beleve that the art 
arose first in Italy from the niello 
ornaments of silver and golf engraved 
, V black fused 

raiphides of copper There arc scarcelv 
f“y pnnta of nieiu before U30 
hut the goldsmith stendencvtodceora 
live detail is shown in the line «n 
pavings of llaso rioigucrra of 1460 
Master r b in Oennanv 
t? 'fartin Scltongauer 

) however concentrated 
*‘fflply on the central theme 
"iw the distant landscape in outline 
™ in Andrea Mantegna (U31-150il) 
we have master]} expression and 
^gnity and classical beautv ol 
n^re which show the true artist 
Wrecht DOrar (1471-16 8) the first 
e^t engraver in Germany with bis 
Clear ontlme and delicate system of: 
^^hatching of the darkly sfiaded' 
background excelled in presenting 
ruany figures in a 1 mited space and yet 
throwing into relief the expressions 
foremost actors as in his 
i^ion prints Lucas van Lev 
dta (1494-1523) was an accomplished 
worker with a softer line than 
^er s ^tmg more homely subjects 
Little blasters who followed 
l^urer were so called from the small 
*>M of their plates In Italy Marcan : 
tonio Raimondi (e 148$-16oU) was less 
original and Is best known by Im 
oogravingt of Raphael s pictures 
ttchmg which had long been practised 
oy the goldsmith and the armourer 
"■as first used for artistic reproduetton 


EngraTizig 
by DOrer (with iron plates) in 1516 and 
ISIB In Holland Henry Goltzius 
(I55S-1617) developed a delicate tone 
m his portrait engravings by swelling 
or diimnishing the breadth of his 
individual lines but the end of the 
I6th cent saw the decline of original 
engraving partly through the activity 
of the print sell rs who acquired 
plates prmted as manv impressions as 
possible and emplojed engravers to 
rework these when worn I^ter arose 
the schools of engravirg which were 
fostered for the reproduction of their 
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pamtmgs bv Rubens and \an Dyck 
Locas \ osterma in (c 15S0) and 1 aul 
Pontius (e ISJO) were atnoBi, the 
pupils whose work was superintended 
and corrected by Rubens whilt. \ an 
Dyck etched 18 plates of his Icono- 
graphy for hu pupils to engrave 
In England th first coppe plates 
were lUustrabons by remmus in 
\esalius Anatomy (1S4(>) \\iUiam 
Rogers (e 1543) is famous for hb full 
length TOrtiait of Queen Eh abeth 
(after Oliver) sbowmg a goldsrmths 
krve of detail m the ornament of the 
Toder costume 
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The 17th cent m France saw the nse school of engravers, while Jean 
of the great portrait engravers, Claude Georges Wille (1716-1807), and Fned- 
Mellan (1698-1088), with his charac- nch Schmidt (1712-1775) in Germany, 
tcristic shading in parallels, and no revived pure engraving In England 
outline , Jean Morin (c 1000-1600), Sir Robert Strange (1721—1792) etched 
who combined engraving with etched his outlines and hghter tones, and then 
dot and hnc , Robert Nantcuil (c reivorked with the graver, as did 
1029-1078), a pure engraver, with William Sharp (1749-1824), __and 
delicate modelling of the face by close William Woollctt (1736-1785) 
short strokes , Gerard Edelinck (c Augustin de St Aubin (1736-1807), 
1040-1708) and Antome Masson (1030- with his frontispiece portraits, and 
1700) In the Netherlands Cornells Jean Moreau U jemte, wth his picture 
van Dalen, and in England William of contemporary life, are among the 
Faithorne, engraved portraits of famous illustrators of the 18th cent in 
Charles II Of the great masters of France , while in England, Ihomas 
etching Van Dyck (1699-1041) was Stothard (1766-1834) did ^ graceful • 
distinguished by the economy of his work WiUiam Blake (1757-1827)-- 
hne, and concentration on the out- for his own books — etched both text 

standing features of his portraits, and design " in relief,” biting away the 

while Rembrandt (1007-1009) com- background Daniel Nieholas Chodo- 
bined an elaboration of modelling with wiecki (1726-1801), in Germany, iHus- 
dolicate hatching Only 6 pure etch- trated small boolcs and pocket alma’ 
mgs of Van Dyck are left, including nacs, m a spinted manner. William 
portraits of " Peter Brunfels, the Hogarth (1097-1704), with his social 
younger " and "Erasmus”, the rest satires "Harlot's Progress” and 
were used afterwards for engraving " Rake’s Progress,” showed dramatic . 
Rembrandt, on the other hand, left artistry but no sound tochmquo.in his 
not only numerous portraits of himself, engravings Thomas Rowlandson s 
his mother, and others of his family, " Dance of Death ” (1810), " Dance of 
but genre pictures such as " The Blind Life” (1817), and "Vicar of Wakc-- 
Fiddler ” , scriptural — "Christ with field” senes were etched by himself, 
the Sick around Him, receiving little and worked in aquatint by Rudou 
Children,” and "The Crucifixion,” and Ackermann's employees. The Spanish, 
landscape etchings He was followed painter, Francisco Goya (1740-1828), 
by Ferdinand Bol (1611-1081) with combined etching, dry-point,^ and 
" A Philosopher Meditating," and later aquatint m his “ Caprichos," " Pr^ 
by Adnaen van Ostade (1010-1086) bcrbios ", and " Desastres de la 
With the "Man with the Hurdy- Guerra” with an independent and 
Gurdy " and " Saying Grace ” , by cutting stylo of satire Meanwhile, 
Jacob van Ruysdael, with landscape for the reproduction of architecture 
and Renier Zeeman, with seascapes, John Sell Cotman (1782-1842) used 
and architectural plates Claude (Lor- soft-ground etching, while Andrew 
ram) (1000-1082), working in Italy, Geddes (1783-1844) and D.avid Wilkie 
showed tenderness of tone , Wenzel (1786-1841) produced a rich effect m 
Hollar (1007-1077), a native of portraits by dry-point The crayon 
Prague working in England, a delicate manner of engraving was first om- 
tcchnique, while Jacques Callol ployed by Jean Charles FraufOis 
(1502-1035), with a gemus for carica- (1717-1709) for the reproduction of 
ture and the grotesque, also achieved drawings , and stipple was introduced 
atmosphere and variety into England by Francesco Bartolozn 

Dunngthe 18th cent mixed methods (1726-1816) and used by Wilhnni 
of engraving and etching wore prac- Ryland (1738-1783) to produce pnnfs 
tised in France, following Gerard after the old masters and after Angelica 

Andean (1040-1703), by the Watteau Kauffmann 
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a»dp«'liveuuteado(nefra«ne nrKai 
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w fin t plage tie etrength o( the enlargement 
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erlargert il orange light l« ueetl instead 
ol white a* il i geg g^rat illummant 
Segallvrt t » U- cnUrgnl ahoul I I* 
free from »crat fe* fing r marVs or 
defevti of any o rt They should I 
peifectly harj anJ onTctly rxpowd 
tthooi^h to 
lent 

■light faults 
in exposure 
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llun the enlargement of the whole 
Ilromnle paper of whKii there are 
many vanrties i* generally used 
bccanse of its greater sensitivity Dut 
gaslight paper may al i bo used 
though It requires considerably longer 
exposure The paper should be chosen 
to suit Oie n gative A thin negatise 
shooki bo rnUrged upon a so-called 
igorovs paper a coutrasting 
negative upon a soft paper and a 
ncwinal negative upon normal paper 
When it it desired to bnng out detail 
to the greatest possible extent glossy 
paper should be used For mot other 
- urposes a matt or velvet paper is to be 
•referred 

The time of exposure depends upon 
_ number of factors the character of 
the negative (whether thin or dense) 
the strengfli of tie illuminant used 
the type of paper employed and 
final ly the degree of enlargement 
required It is always wise to expen 
meat by cutting a sheet of sensitive 
paper in strips exposing each strip in 
‘ -- for a different time developing 
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of aoii Iff’itH’-! on i?ndic.i|j 

puniin, , in Ui*’ irir!'- tmt 

Tin (ir',i rcvujl of oni'itw! iisjjr.o.- 
ing i-nini' from jj'intiT' thLlii-*'lvi . 
Millet .uiil Corot .inuint; them <'h 
^^r)on ^sith hin I jiu'c 

*> 1 ^ {'.in'.”, s'lOiM-d iKitfi rn- 
•litmitloii eiul ll.ii'ove i\e>n!ion 
Alplicm^o l.eirio'i, ivlireij- fir-il uo'K 
tvpp< md in IH.')!, l”id <|e<p in-nfht .ind 
forci fulne'^!> of expre-iHiijn rombine*! 
Mitli 4 bro.u! litipi.in loiich in Im 
pl.iti;'! of pw. int life nnd in Ini jvrt 
trait*. JaiiKi McN Whiitie*' (Ivjrn 
in Aiii'”'ie4, 4 'itud'nt jn 1 rsme. end 
uorkins in J.n^jl.iivl) l< f itiiotii for 
(Iry-point enpr.-iMiip. iiiul for In ct<li 
ingi Hii linf-i I’lowo.l im‘.t(ri of the 



Kace liiin.'S werra ixipuUraubjrtttra Mn*‘trr'uih 
Cntur> I-rgravlniei. Jack Spigot, Winrtr of Chr 
bl hej-f, liijt 


nrt of oniiision, and he obtained tone 
by the manipulation of n thin film of 
ink on the surface of the plate IIis 
" rhaines ’’ set (1871), includini; 
“ Price's Candle Worlcs" and " 13 it- 
ftrsea-Daivn," arc c'ccelled by bis 
" Venice ” set (1880) and hes "20 
etchings'' (1886) Sejinoiir Haden 
on the other hand, used line full) jet 
forcibly in the pla) of light and shadou 
on the Mater in ' Sbepperton " (18li4) 
In Holland, Charles Storm lan Gravt- 
sende's treatment of landscape and 
sea etching stands out fresh and virile 
America, in addition to Frank Du- 
\cneck, Joseph Pennell, and Maiy 
N Moran, has produced D S Jlac- 
laughlan, a Canadian who studied m 
Boston, an artist with the sure touch 
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Ampti,' c'srH 2mh f^nt EtitiAls 
chdir*-*!, M ill, a-n Str.ini' A dwtin!nt''‘hM 
portfiiii srii'it Sir Cti3rl''j Hol'cr,/*, 
1 fTiiih Sho't, fA'gron and Atigostos 
John, arc wiP fciio.rn Mo-t 
recently H V Cimcron, vith hH 'It!' 
points of mo'irit.tin tind lUOErl'ntl 
scenery. Muirlca.t Bone, with In 
sliifhcs of si-atfoid-cniTrcd haiMiar* 
Jiiines McBci .’nd Frank lirsngws!! 

fi.acr <kve!ope<i along ofuint! hnet 

Are mCs f trnocr'Ariiv. Pa/b'ttf-o, 

WooD-rtiT 

BiiiLlor.csriiv' lU'hn^ arJ hr- 
Cfat'if,,' by If U', Singe' and w 
''tram: (1MJ7) , Con'tt tricud Ct.">ra''ti i, 
anil h) C \V HackVlOar 

( 1021 ) ,f hhtslorv 0 / J'.nratinjt: aitf 

a, hnir, by \ M Hind (lt»23); 'Teh- 
anil MiiUriaU LlufJ »« VUhtni 
l.r'iavm^, 4thcd (V'lctofi.aand Alherl 

Mu'ctim, Itt'dii) 

Eninmbcmenl Ipion Ari'.-EHA'«jn?- 
MAHs), the ‘irrangiiig of sentences a™ 
clauses in verse ,so timt their CJlils dc 
not coincide with fhc end*’ of the lines, 
introduced m order to giso flucnc) 
and case to the \crses. Aci' rJii 
Esd-Stopcki) 

Enlarping, PhotograpWe. Improve 
meats in the manufacture of the rensi 
live cnuilsioii used for plates and films 
especially the latter, have given con- 
siderable impetus to the use of sen 
small cameras, easily carried, and con- 
taining negative material suOicicnt fo’ 
a considerable number of exposures 
One of tlic most popular cameras o' 
this typo on the market utilises cinema- 
tograph film, and carries enough foi 
30 exposures It is an instrument o 
extreme precision and almost universal 
in its possibilities The user of suck 
cameras, howev'er, wall almost cer- 
tainly require prints larger than tiic 
negatives To make them ho will need 
an enlarger of some sort, and there arc 
many enlargers on the market which 
produce pnnts up to 12 x 10 in m 
size wiUi as much case and accuracy as 
may be expected m the making of a 
contact pnnt Enlarging is a perfectly 
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wmplc proCeM well witlim the capi 
bilities of the amateur 
Enlarging can be done cither by 
daylight or artificial light Tlie ap- 
paratus for iMC in daylight usually 
consists of a rectangular boa holder 
shaped as in Tig 1 The negative 
from which the enlarged print w to be 
made is placed at one end and the 
sensitive paper at the other (in the 
dark room} Detween them is a lens 
which actually produces the enlarge- 
ment when the light is allowed to pass 
through the negative and so projected 
through upon the paper In other 
words the enlarger itself acts as a 
camera except that the image pro- 
duced by It IS larger than the onginal 
and piositive mstead of negative 
Enlargmg by artificial light is in 
many ways more satisfactory than 
working with a daylight enlarger In 
the fint place the strength of the 
necessary illuminantueoQsUQt which 
II not the case with daylight Secondly 
rt u prssible to obtain prints of prae 
ticaljy any required sue and to enlarge 
conveniently any required part of the 
negative tig 2 shows ue genera] 
anrangement of the typo of apparatus 
now most generally usm This can be 
purcliased complete in v-anoos sites 
and forms with or without a condenser 
or an arrangement can be obtained 
which employs the camera itself as the 
enlarg r fitted on simply to the source 
of light Of enlargers proper both 
*elf focusing and non scU focusing 
types can be bought The former are a 
little simpler to use but there is no 
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reason to anticipate any very great 
d fficulty in using the latter There u 
no need for a dark room with euch 
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enlargers if orannC light is used instead 
o( white as the general illuminant 
Jvegatives to be enlarged should be 
free from scratches finger marks or 
defects of any sort They should be 
peHectly sharp and correctly exposed 
(though to 



than the enlargement of the whole 
I llromide paper oi which there are 
'many varieties is generally used 
b^use of Its greater sensitivity But 
ga^ight paper may also be used 
though It requires considerably longer 
ex|>osurc Thcpapcrehouldbccboven 
to suit the negative A this negative 
should be enlarged upon a so-called 
vigorous paper a contrasting 
negative upon a soft paper and a 
;norinal negative upon normal paper 
When it IS desired to bnng out detail 
to the greatest possible extent glossy 
paper should be used Tor most other 
purposes a roatt or velvet paper is to be 
preferred 

The tune of exposure depends upon 
a number of factors the character of 
the negative (whether thin or dense) 
the strength of the lUummant used 
the type of paper employed and 
Ifinkity the degree of enlargement 
I required It is always wise to expen 
Immt by cutting a sheet of sensitive 
I paper in stnps exposing each atrip m 
I turn for a different time developing 
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them individually, and noting the 
length of exposure given, until a satis- 
factory result IS arrived at The 
correct exposure should then be noted, 
together with particulars of the paper 
used, and these details kept with the 
negative for reference 

Finally, the photographer who habit- 
ually uses an enlarger should employ, 
as far as possible, the fine-gram films 
now on the market He will thus 
avoid any sign of " grainincss " in 
malung even a big enlargement 

Enneastyle [enXOstIl'J, a Greek 
temple or other building having 0 
columns at the front 
Enmscorthy, urban district and mar- 
ket toivn in Co Wexford, Irish Free 
State The industries in the mam are 
brewing, tanning, and flour-milling 
Barley, wheat, and roots are cultivated 
in the surrounding country An annual 
horse-fair is held here , a ruined Norman 
castle may still be seen Pop C543 
Enns: (1) Right-bank tributary of 
tlie Danube, rising on the Nieder 
Tauem cham S of Rastadt The 
general direction is first E , turning N 
in Central Austna and flowing into the 
mamnverE of Linz Length, c 100 m 
(2) Small town of antiquarian mterest 
on the lower nver not far from Linz 
The Romans had a settlement here, and 
there is a monastery founded in the 7th 
cent , wuth a magnificent hbraiy datmg 
from the late 17th cent Pop 4200 
Enoch, Books of, two Jewsh Apoca- 
lypse {g V ) wntmgs, the Ethiopic 
Enoch and the Slavonic Book of the 
Secrets of Enoch Both are pre- 
Chnstian books concerned with sym- 
bolic interpretation of the future life, 
and influenced the eschatology of the 
New Testament 

Enschede [en'skade], Dutch town 
m the province of Overyssol It is an 
importimt centre of the textile indus- 
tries, especially cotton-spinnmg and 
weaving Pop (1932) Cl,300 
Ensign, originally any emblem, or 
badge of office and now a flag or 
banner used m the Army and Navy 
The British naval ensign is red, white, or 
blue, witli a small Union Jack in the 
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upper comer The red ensign is'lloin 
by the Merchant Fleet, the blue ensign 
by the Royal Naval Reserve, and, the 
white (which includes a red St 
George’s cross) by tlie Royal Nav}' and 
the Royal Yacht ' Squadron Tlie 
name was formerly given to the lowest 
rank of commissioned officers in the 
Bntish Army, whose duty was to cany 
the colours or ensign Their place is 
now taken by the second heutenant 
Ensilage . (1) The process of storing 
green fodder m a silo or pit wthout 
drymg (2) The fodder so treated 
Green crops are stored with all juices 
preserved in a circular shed measuring 
12-20 ft bye 40 ft high, which excludes 
air once fermentation has displaced 
that which entered among them. 
Certain acids form, preventing the 
growth of mould, but care In packing 
is necessary, or other harmful acids 
may turn the crops sour Some crops 
are partially dried before ensiling 
Entail, a system of land tenure intro- 
duced by the statute De Donts, 12SS, 
by which the holder has only a 
interest in his land, which passes on 
his death to lus heirs 

Entente Cordiole, the semi-formal 
alliance between England and France 
before the World War, sometimes 
known as the Triple Entente, meaning 
the alliance of England, France, and 
Russia as opposed to the Triple 
Alliance of Germany, Austna-IIungary, 
and Italy In 1003 France was seek- 
ing that m any conflict wuth Germany 
Britain should at least be neutral In 
1904 an agreement concerning Morocco 
was signed France was to be given a 
free hand in Morocco , in return 
England was to be free in Egypt This 
led directly to the Conference o! 
Algeciras {go), and widened the breach 
between the Entente and the Triple 
Alliance The change m England s 
Government in 1900 and the advent of 
Sir E Grey as Foreign Mmister made 
the Entente a closer bond behveen the 
two countries, and Great Bntam was 
by 1914, even apart from the invasion 
of neutral Belgium, committed, m 
honour at least, to French alliance- 
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ttis second stage of the Entente was 
niMfced by increasing friendliness 
between England and France s ally ; 
Russia Gennany s abandonment ofi 
Bismarck s policy of friendship witt I 
Russia enabled the French to approach I 
t»ser the more so as Ru^sla was I 
opposed to Germany s ally Austna 
‘‘UOfsry over the Balkan question 
(?'' ) France brought together Eng 
and and Russia and m 1907 England 
Russia s goodwill by her non ■ 
interference in the Bagiiad railway 
project Further Anglo Russiandifler 
®oes were settled by an agreement 
Which defined spheres of influence in 
I'cisia and established a small Persian 
neutral tone between them Europe 
miB divided into two groups the 
and the Tnple Alliance 
utendgia. u» Couc 

V ® a term often applied j 

to typhoid fever as more lad icative of | 
we intestinal lesions met with in that I 
“tjfwe. It may be due to any of 4 
Merent bacilli hence it la now divided 
Mtq typhoid fever and 3 lands of para 
typhoid Sm alto EKTSRtris 
EntoUs, a convenient term for 
disorders of the bowel m which there 
IS inflammation of the lining of the, 
bowel wall This condition is referred 
w under Bowsts b ) The vanellw 
o^atenhs which will be considered 
dysentery mneons colitis 
yRboid fever also known as entenc 
ond paratyphoid fever 
ice two diseases know n as dysentery 
sod mucous coUtis are so simUar m the 
M«l5 Which they produce that with 
out a very detailed la 
^°g tion such a* wuf presently be , 
d^ribed itis impossible to distinguish 
between them %e disease in both | 
tates the form of a detachment of the 
mucous hnmg of the bowel wall with 
wi? bhat a raw surface is htft 

. „ ~ “ CTposed to intense imtatfon 
^ tte contents of the boweL The 
"miit is that a very persistent form of 
da^ora ensues. 

« the case of dysentery two micro- 
have been found either of 
"Uich wUl produce the disease but 
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the case of mucous colitis no organism 
bera discovered and its cause 
remains obscure Dysentery when it 
occurs in the tropics is produced by a 
small animal known as an amceba 
(ye) which IS earned by the fingers 
of servants and others handling food 
and receives the name of Enlamaba 
HisMyltca When the disease occurs 
ifl non tropical countries in time of 
war or even ui asylums — where the 
inmates have cunous habits — in times 
of peace it is often due to a true 
bacterium present in drinking water 
or earned to food by flies known as 
the bacillus of Shiga or Flevner 

Prevention of dysentery can be 
secured only by cl anly habits of per 
sonal hygiene and eihcient pnnnca 


hygiene and emcient pnnnca 
lod protKtion of water supply o: 


large scale 
Typhoid and paratypho d fevers are 
hkewise similar diseases but are caused 
by distinct orgamsTss in the case of 
paratyphoid the disease may be caused 
by yet further vaneties of organism 
the two most important of whieh are 
known as A and B 

Infection by these organisms always 
takes place by swallowing them The 
source of infectma is always the ea 
creta of an infected person, and the 
vehicles in which the bactena may 
spread are water milk food and flies 
Fresh green foods as for example 
salads are particularly dangerous in 
countries where typhoid fever is com 
mon anl where infected excreta may 
cootamuiate the soil Cooked foods 
arc not so dangerous unless they are of 
the variety vrhich are handled and 
sold cold in which circumstances they 
are baUe to infection from such people 
as cooks and milkmen who happen to 
harbour the germs Shellfish such as 
oysters were at one time a common 
source of infection in this country 
because they breed best in places 
where the water is liable to be infected 
The actual form which these 
diseases take vanes considerably 
They are really a general infection of 
the whole body though it is primanlv 
the bowd that » 


. hi 
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the condition in the bowel which giics 
rise to complications which make tlie 
disease so senous When the bacilli 
have entered the intestine they arc 
absorbed into certain parts of its wall, 
where they multiply, .and lead to a 
detachment of the bowel lining with 
tlie formation of ulcers Tlie most 
dangerous complication is that in which 
these ulcers perfor.atc, because this 
leads to a condition of general peri- 
tonitis (see Anuosii \) 

The bacilli also spread to other parts 
of the body, being conducted from the 
intestine by the \essoIs of the Lynt- 
phahe System Igv), whence they arc 
discharged into the blood-stream It 
IS this general spread that gives rise to 
all the symptoms and signs of fever in 
the body There is usiuilly a gradually 
rising temperature associated with a 
feeling of chilliness and loss of appetite 
Severe headache may then develop, 
and there is abdominal pain, accom- 
panied by constipation or diarrhoia 
Rose-coloured spots frequently appear 
on the skill Most cliaractenstic of all, 
however, is the development of the 
“ typhoid " state, in which the patient 
lies comatose and still for day after 
day 

Typhoid itself may, liowevcr, bo 
quite mild, while paratyphoid " B,” 
which stdl occurs in this country, is 
normally mild In cither disease the 
patient may not feel ill at all, and may, 
in fact, be ambulatory There are 
people who harbour the germs and are 
Ignorant of the fact, and these are a 
source of great danger to their fellows, 
especially if they are employed in the 
handling of food These people are 
called earners 

The diagnosis of the disease, whether 
it bo severe or only in earner form, 
depends upon an agglutination test of 
the patient’s blood similar to that used 
m the case of bacillary dysentery , but 
m this case of course typhoid and 
paratyphoid respectively are em- 
ployed in the tests Ihe diagnosis is 
also sometimes made by isolating the 
bacilli from the blood, from tlie unne, 
or from the stools 


1 he protection of tlie conimunitj' at - 
large depends mainly upon tlie protec- 
tion of water supplies The detection 
of carriers is a very difficult problem, 
and when they are detected, they are 
very difficult to cure of tlieir earner 
state Although it may scorn hard to 
dcjinve them of employ ment, neitr- 
theless, once they are detected, they 
should iieicr knowingly bo employed 
in the catering trades Oysters are 
now subject to very careful penodic 
examination? so that in eating them in 
this country to-day tlierc is htUe to 
fear See also Bowtls 

Entomology, the branch of zoology 
dealing with Insects {qv) 

Entomophilous Plants, those depen- 

pent on insects for the transference oi 
pollen The flowers arc brightly 
coloured and sw cetly scented to attract 
insects, and frequently secrete himcy 
from glands within the petals One 
trend in tlie evolution of the flower hw 
been towards cross-poHination, and the 
agents of tins are wind (anemophily)) 
occasionally water, and, most usually, 
insects Cross-polhnation, * e 
bnnging of pollen from the anthers oi 
one flower to the stigma of another oi 
the same species, where it germinates, 
IS bencficiM, as the progeny varies, 
wathin narrow bunts, and the chances 
of surviv.al of some individuals of the 
race incre,ase with the range of slight 
variations, in any fixed ennronnicnt 
or one changing slightly It 
assumed that the bnght colours ol 
flowers attracted insects who sought 
the food within the nectanes of the 
flower, but Hess, in 1913, suggestea 
that bees are colour-blind and Frisch 
(1914) showed that bees arc colour 
blind to red and green Kuhn ana 
Pohl found that bees distinguish 
between yellow, blue-green, bluish 
violet, and ultraviolet regions of the 
spectrum. 

The nectaries are usually placed so 
that the hairy body of the visiting 
insect touches first the stigma and then 
the anthers The anthers of one 
flower dust the body witli pollen grams 
which adhere to the sticky stigmas of 
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the next flower The pollen grains ol Potato Berde 
entomophrlous flowers ba\e a sticky lib cooked potatoes 
or rough surface often with spiny IJor butter 

pfojections The stnictore of many 1-2 tablespoonfuls milk (boiling) 

flowers is adapted for insect p^lina 1 epj yolk 

thus many flowers have long Salt and pepper 

opening into spreading \dd mashed potatoes hot milk eg» 
peto TheconspicnouspetalsaUract volW and seasoning to melted butter 
and the cyhndncal envelope Beat thoroughly until it ceases to 
Ol the essential Organs ensures that the cling to spoon or finger Turn out on 
|osect t body brushes first stigma and to floured board Roll out into a rod 
anthers as the sTsitor goes down shaped piece and arrange in a circle 
*2 t'v***'^ si^reted at the base of or oval on a dish Mark with the 
handle of a knife or a fork which has 
''here ue lower petals are enlarged been dipped in hot water Brush with 
|°^®f®*‘8flt*ng platform and the upper egg and Ivown m hot oven A similar 
^Ubcurveoverto protect theanthers mixture can be made with a straight 
irom ram the flowers are called border 

WomerOAic having one plane RtC4 Border The nee Is cooked as 
«my of symmetry) to distinguish for curry (if# Cereals) and formed 
mem from flowers in which all the into a border with a fork or moulded 
petals are equally developed such as In the latter case the cooked nee is 
we pnmrose which n aettnomorpkie put tn a well greased plain border 
Acuoomorphic flowers were the ear mould steamed for about J hour and 
Mt f«Tn and rygomorphic flowers then turned out A beaten egg may 

MW developed from them later but be added to the nee before putting it 

Both are usually entomophilous Some Into the mould 

entirely dependent on one ^tTMChmenb earthworks raised in 
Sv B* insect for pollination in wrarfare to protect soldiers either 

the pollen can germinate only simple earth banks thrown up for 

wi, w *^8®* ** rubbed by an insect temporary refuge or elaborate passages 
^ich as a role will bring foreign op to 8 ft deep connected with dug 
outs and permanent defence works 

^tries An entrie is a made Entrepot Trade trade in one centre 
wh usually complete m itself con in the goods of other countries 
sisting of meat poultry or fish Loodon is a groat centre of entrepot 
’'Cgetable and sauce It precedes the trade There rubber from Malaya 
roast course m a formal menu and wool from AustraJia gold from S 
u both a hot and a cold dish of the Africa etc are sold to ^ parts of the 
•yp* *re served the former precedes World Si$ aliO FonaioN Trads 
the latter The following are types of Be bXroxts 

entries details of which wiU bo found £n^ Bios [en trA r£ os] N E 
^der their separate headings Atprts Argentine province watered by the 
Mtf oines bianqueites cas$oteUt$ cot Bs I^nama and Uruguay The entire 
•opr {minced) chaudf Old eroquett t area is lowland and m places swampy 
cvfTiw escallopes filets frteassics butfertile producing wheat and vin« 
galant ne grenadine kromeshies Large numbers of cattle are raised 
quenelles rflfOiJff nssohs souffU and the foresu which cover a wide 
souMS-cteams timbales area cultivated After a stormy past 

Borders can be of potato or nee the province is developing into one 
either straight of round and are often of tM most important economic areas 
used to improve the appearance td m the Republic Area 30 240 sq m 
entries If rice is used it may be ptm (1932) 900 

applied cold En^elm, see Sikshbim 



Enver Pasha 

Enver Pasha (1881-1022), leader of 
the " Young Turks " Joined the 
Young Turk Party in the revolution of 
1008, when Sultan Abdul Hamid was 
compelled to grant a constitution 
He later took part in the Italo-Tur- 
kish War and the Balkan War of 1012 
Opposing tlic cession of Adnanople to 
Bulgaria, ho encompassed the death of 
the War Minister, Nazim Pasha, and 
formed a " Young Turk " Cabinet, with 
himself as War Minister He promoted 
the alliance of Turkey with Germany 
during the World War, and, after 
Turkey’s surrender, fled to Russia 
He was killed in Buldiara during a 
campaign against the Soviet 
Bnviromnent, in biology, term for 
the sum total of the agencies and 
conditions which influence the develop- 
ment, life, and death of an organism, 
species, or race Ihe agencies are 
physical, chemical, or matenal, and, in 
the case of man, mental and spiritual 
also Adaptation to environment is 
the mam reason for the structural 
changes accompanying the evolution 
of plants and animals 
IMvoy: (1) a person who is sent 
on a mission a diplomatic agent 
ranking next after an ambassador (see 
Legation) (2) The concluding half- 
stanza of certain fixed poetical forms, i 
e g the haUadc (qv) It frequently i 
begins with a word of address to some | 
person 

Enzeh, see Pahlevi 
Enzymes, substances which convert 
organic compounds into simpler sub- 
stances, and are formed by micro- 
organisms or cells of plant or animal 
bodies An example is zymase, which 
IS formed by the yeast cells in the 
fermentation of sugar and converts 
the latter into alcohol and carbonic 
acid gas See also Biochemistry 
Eocene [pmt £-0-cEne] System, the 
oldest of the four geological systems in- 
towhichtheTertiaryera (q v )isdivided 
The name is derived from two Greek 
words meaning " Dawn of recent," and 
was applied to this penod because the 
strata include a small proportion of 
fossils then regarded as the same as 
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certain existing species It is probable 
however, that no actual species to 
survived since Eocene times ■lb 
Eocene typically occurs between ti 
Upper Cretaceous (q v,), or raai 
(below), and tlio Oligocene (above), to 
m S England and France there i 
continuity between the Eocene an 
Oligocene, and the latter was formcrl 
j included in the Eocene Continuit 
' between the Chalk and the Eocene ) 
rarer, but does occur m Denmark an 
Scandinavia Apart from these ou 
crops, and some localised deptoits i 
Central Europe, the European Eocra 
exhibits tivo types of deposit J , 
Mediterranean area marine deposi 
were laid down, while in the Angi 
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Franco-Belgian Basin was deposited 
succession of alternating marme ai 
continental beds, whose succession b 
been worked out in detail This Bus 
was a partly enclosed sea, probab 
open to the N E , and connecti 
temporarily at various times with n 
Mediterranean It is assumed that . 
least two great rivers brought mass 
of sediment into this shallow ^ 
One flowing from tlie W. discharged i 
contents into the subsidiary basins 
Hampshire and London, the otlic 
probably arising to the S E„ entw 
the basin in the Pans area D 
incipient earth movements which lat 
culminated m the elevation of the All 
raised the bottom of this basin, causii 
the sea to spread in all directior 
When movement ceased, the rive 
again laid down freshwater stdifflcni 
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rvertyingtherecenUydepositcdraanne Alps was laid down a deposit termed 
the rtysch {q v ) apparentJy detntal in 
A repetition of such moxertieiits ongm. The Vienna sandstone is a 
’ccurred throughout the Eocene deMSit of similar ongm 
ystem This has been attnbutod to raedepositsof nuramuliticlioiestone 


ystem This has been attnbut^ to 
he slow uplift of the dome of the 
AeaM of SE England which was 
Probably an island in this basin 
The Mlgian area of the basin was 
woiparatisely tmn(]uil and a succes 
iton of shallow manne deposits of clay 
md sand was laid down there 
Tbesuccessionof deposits in England 
s more complete in the llampshire 
dias in the tendon Basin but in both 
the beds are maicdy continental in 
character to the VV and become pre 
lominatingly marine to the C In 
fact they form wedges of strata 
Very thick deposits ol Eocene beds 
Me found in the Alps where they are 
folded and altered p> mctatnorpntsm | 
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a little volcanic activity in the Eocene, 
as in Italy and N and S America 

The climate was prob.ibly 'warm at 
first, btconiiiiK cooler towards the close 
of the period, and Uiat of Europe, 
judged by the fossil forms, was much 
as it IS to-day Besides the mim- 
iniilites, which are the main fossils by 
which the beds arc coi related, the 
most conspicuous character of the 
fauna is the beginning of the pre- 
doininanco of Mammals Ihe gieat 
Reptiles of the Mesozoic had practically 
died out, and the Mammals replaced 
them, some modern forms being already 
present ihe same is true of tJio Birds 
Among Invertebrates the chief differ- 
ence fioni the Cret.iccons is the domi- 
nance of gastropod and laniellibranch 
molluscs and the comparative decline 
of ccphalopods 

Kolitluc Ponod, see Stoni Acr 

Eos [C'Oss], (iroclv name for Aiiroia, 
tlie goddess of Dawn 

Eosin, the potassium (or sodium) 
salt of tctrabromo-lUioresccin , a red 
compound winch possesses brilliant 
fluorescence m alkaline solution It 
IS used (in acid solution) as a icd 
dye lor wool and silk, and is the 
colouring matter of most makes of 
red ink 

Eozoon, a stnicturc found in the 
pre-Cambriaii or Arch.xan limestone of 
Canada, and at one time regarded as a 
fossil, probably ,i recf-building foraini- 
mfer {q,v ) Had this been proved, 
Eozoon would have been the oldest 
relic of life yet found But it so much 
resembles certain mineral stnictiircs 
found in other roclcs, such as lime- 
stone, which has been altered by heat, 
that It IS now considered inorganic in 
origin 

Epaots, see Calendar 

Epnminondos (c 418-302 nc). 
Theban general and statesman As 
democratic delegate for 'Ihebes at the 
Spartan Congress of 371 n c , he rclustd 
to cede the Boeotian cities allied to 
Thebes, and by a victory at Lcuctra 
destroyed Sparta’s supremacy in the 
Pcloponnese Ho subsequently freed 
Messenin. and finally ovci throw the 


Spartan league at Manlinca, but id! 
m the battle Epatninondns dcvclopw 
a nett' military strategy which proved 
liighly successful. 

Eparchy, originally tlio name given 
to a province in the E. Empire, under 
the rule of an Eparrh (equivalent to 
ptefecl) ; il survives as the name of an 
administrative subdivision of Greece 
and of n diocese of tlio Russian Ortko 
dov Church , 

Epnnlotto [rrSi nr'], an ornamenwl 
fringed tab or badge vvoin on Inc 
shoulder (hr /panic) as a dislingoi™* 
mg mark of rank A gold cpftUlette 
was worn by British Naval officers in 
171)5, following the Eroiich adoption m 
1751) In the lOlh cent decorative 
epaulettes were used on mflitiry and 
naval uniforms in all countries, Wit 
were abandoned m the British Arnij' 
in 1855, tlioiigli retained in the ^nvy 
above the lank of sub liciitcnanL 
Ihey are possibly a siiivivsnl of tne 
inedi.t'val sliouldcr-piecc 
Ep6o-tlo-Combat [i pAd'kojiuaj. a 
pointed, dnil-cdgcd sword, with hinue 
c 3 ft long, used in duelling 
fenenig It is a dovolojiment of fnc 
18th-ccnt small sword, and in modern 
times IS nearly always used bhmtcu 
See also Rlncinc, 
fiporuay [Awcr'nA], I'rcnch town on 
the Manic in the department of tnav 
iianic, c 00 m E, of Paris It is tlic 
commercial centre of the Cliampagno 
wine tiado Minor industries are 
sugtir-rcfinmg, brewing, and railway 
works Pop 20,500. 

Ephomcroptorn, see MAY-Fnrs, 
Ephesian Artemis, The, nn nnciem 
Oriental goddess adopted by tne 
Greeks In the Icmiilo of Ephesus she 
IS leprcscntcd with many breasts, tke 
epitome of motlicrhood, Slio is iclenti- 
fieil vv'ith Diana, the moon-goddess, and 

Di.iiia, tlio huntress, mdicilingprimevnl 

origin Sec also ANriiRoroi oc.y : PW’ 
HISTOUIC Pkriod, ' 

Ephesians, Epistle to, n book of the 
New rcsl.imcnt supposed to have 
been addressed by bl Paid as ,i 
letter to the Cliuroli at Cpliesus, in 
Asia Minor Its kacliiiig lays stress 
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uniwxso consist-; of matter and are probal)!}’ iransimttcd ihioagb the 
space, beyond which nothing can be air ; - 

imagined The universe is infinite. Some epidemics seem to be scswnal 
because it is wiUioiit extremity, anti Typhoid fever, scarlatina, and aipfl- 
IS composed of an infinite number of ihcna aro most prevalent m the 
atoms autumn, whooping cough in the sfiriiW, 

The chief good of life, according to and measles twee a yea’’, w 
Epicurus, IS p!(.-isiirc, but the pltsisiirc summer and Dec Infantile diamitta 
of philosophical conttinpl.ilion rather rcgnlariy occurs from June to wpti 
than the pursuit of any purely material reaching a maximum in July ihcM 

satisfaction Although, as with the seasonal occnrrencc-s are depenot'flt to 

common use of the word *' epicure," some extent on sunshine, rainfall, ana 
hts school became identified in popular temperature Tiic severity of cpi* 
thought with an cxcessnc attention to demies also rises and falls over acerhi>® 
fleshly' delights, liis outlook stems to period of years, but sometimes exten- 
have been not less austere than that sivc epidemics may' break out for no 
of most classical thinkers He laid apparent reason , , 

great emphasis on the necessity for the prevention and treatment o 
abandoning belief in a future life and epidemics vary' wnth the nature of the 
in any gods who have concern with outbreak Usually compulsory Upm 
human affairs considering such beliefs fication of cases is desirable, follows 
the greatest obstacles to happiness by isolation, but this is only L 
Ofhis writings, which were voluminous, when the numbers aro not too great ^ 
only fragments remain A queer cope watli It would be impossible in 
trace of his mflucncc is found in the outbreaks of influenza. Attention mu^ 
Jewish custom of applying the name bo paid to the purity of 
Eptfiourot to unbelievers m general drinking water , rubbish must w 
His teaching IS best known to postenty rcmovecl, and hygienic conditions 
in the dchiilcd and beautiful expo- generally instituted 
sition of Lucretius, Ve Ilerum Natuta Epidioscope, see OrricAL Instuu- 
The Epicurean School survived until mints , , 

the 4tli cent a d See also Philo- Epigram, literally, and originally in 
SOPHV, Ancient Greek, " an inscription ’’ of a lew hn» 

Epidemic, a disease which affects a suitable for an altar, tomb, monnmnnk 
largo number of people in a particular etc By reason of its brevity A naQ 
locality at one time As a rule it is to be neat, to the point, and P'my> 
infectious from person to person, but hence it developed that sting m iff 
It may affect its victims mdepen- tail winch later became its salient 
dently In the Middle Ages, when characteristic. The French and Eng" 
there ivas little sanitation, epidemics hsh epigrammatists have all used as 
wore frequent, and were regarded as their model that master of this form in 
inevitable During the 18th and lOtli Latin, Martial (fv) , 

cents , however, it was recognised that Epigraphy, the study of 
diseases were transmitted from one inscriptions incised on some ham 
person to another by some agent, material such as stone or metal, 
which was later found m most cases to distinguished from palaeography, whiM 
bo a bacillus or similar micro-organism is the study of ancient manuscripts 
Epidemics are distributed by various witton on papyrus, parchment, ot 
agencies, such as the pollution of similar matenaJ Epigraphy embraces 
drmkmg water by sewage — causmg the examination of graffiti, or casual 
cholera and typhoid fever, or the bite scrawls on statues, walls of buildings , 
of a louse or rat-flea— conveying re- but writmgs on sherds of pottery or or 
spectively typhus fever and plague wax tablets arc more properly con- 
influenza, scarlet fever, and smallpox sidered as belonging to the manusenp' 
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Inscnptions on corns belong to 
B»»ience of numismatics (70) 

Tie materials used include marble 
*woe bronre and clay In the 
Of clay ^ a Greek vase) the inscnp- ; 

painted or ineisM before the 
^ect was fired or incised after firing 
the lettenog (sea Alpiudkt) included 
hjw«lyphs cuneiform charaoters and 
»fpnabetK: wntmg The date of an 
®^ption may often be ascertained 
the style of the lettering or from 
toe kind of alphabet osed 
Inscriptions are of two mam kinds 
•—those which depend on and eitplain 
h sculpture painting or structure 
(such as a tomb) and independent 
jaa-nptions conveying direct infonna 
non Before the mvention of printing 
tM second class of inscriptions was 
offreat importance la the life of a 
ownmnaity as they often eoaveyed 
hwtnatioa which to-day would be 

K pded by a newspaper poster or 
k Even todav both classes 
^st. ^\e tee the first cIm in the 
Mttenng at the base of a statue 
dr pKtnre or on a tombstone 
hs the second clius belong such 
notices as Please cross here 
Trespassers will be prosecuted 
No smoking 

Insosptions are as old as writing 
some ^^tian and Mesopotamian 
examples belong to the •tth nuilen 
tuutn B c In the ease of early 
aviluations they must be taken in' 
eoonection wdth the ar^iziological 
remains themselves as our main' 
source of informaboD that is pro* 
wided they can be deciphered The 
discovery m the Rosetta Stone fge) 
of a decree m three languages 
(Egyptian hieroglyphs hieratic senpt 
and Greek) provided a key to the 
decipherment of Egyptian wtftmg 
The work of Sir Henry Rawlmson 
m deciphering the trilingual cuneiform 
inacnpticpii at Behistun in Persia, 
opearf the door to the study of 
Assynidogy Even when written 
histones of a civQisabon exist 
as in the case of Ancient 
Greece ^ provide us 
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with an enormous amount of supple* 
mentaiy information Thus Greek and 
Latin inscriptions give details of the 
administration and ntnal of the temple 
laws and regulations decrees of the 
people magistrates and emperors 
pohhe accounts military documents 
treaties etc Some historical records 
such as the Monumentum Ancyranum 
(an autobiographical account of the 
administratton of Augustus) are of 
great importance The countless in 
scnptions on tombstones afiord some 
interesting statistical mformation 
The same may be said of milestones 
and boundary stones As is the case 
to-day sculptors often signed their 
stork 

The reading of ancient inscnptioBs. 
even where the language is faimliar 
IS a matter for the expert Quite 
apart bom the fact that pcslions of 
the iQscnpbon may have h<wn broken 
oS and the misnng portioos have to 
be conjectured the lettenng itself 
may present considerable dimculty 
owing to the taste for abbreviabons 
which developed into a paauon m 
; Roman bans But the study of 
' loscripboas is mdispensable to the 
studeot of history Except in such 
cases as epitaphs they provide plam 
unbiased facts and even the epitaphs 
do not e'saggerate vtrv much The 
most imponant of written histones 
must be a mixture of facts and opia 
ion and an astute historian can 
convey almost any desired impression 
merely bv the way he marshals bis 
facts 

Epilepsy (or Falling Stciness) a 
nervous disorder characterised by 
soddeo loss of consciousness accom 
panied by convulsious There are two 
rccoguisM forms— petit mol the milder 
m which couvulsions are absent and 
grand mat the more serious form m 
which the typical convulsive fits occur 
There is al^ a further type known as 
i Jacksonian epilepsy m which only 
certain muscles are affected and con 
sciousaess » not lost. The symptoms, 
however approach those of grand mal 
Jacksonian epilepsy u regarded as 
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tinct from true epilepsy, and due to 
some defimto irritation of tlie brain, 
but the fundamental cause of real 
epileps). IS not known, though alco- 
holism, fright, mj linos to tlio brain, 
and certain illnesses are predisposing 
towards it, and hereditj' has a distinct 
influence It is generally transmitted 
as some other form of neurosis, which 
may recur in the form of epilepsy m 
any future generation It most often 
manifests itself between the ages of 10 
and 20 and again at about tlie age of 
40 

In pehi mal the patient may be un- 
conscious for only a few seconds , he 
may suddenly break off a conversation, 
stare fixecllj in front of him, and then 
resume talking as though notliing had 
happened, or lie may make some 
sudden movement Petit mal may be 
associated with grand mal. either pre- 
ceding or follownng it In grand mal, 
before the onset of the fit the patient 
may have certain warning sensations, 
such as tingling of the skin, Hashes of 
light before Uie eyes, pain in the 
stomach, or noises m the ears, and he 
may have time to got to a place of 
safety The beginning of the fit is 
usually marked by a loud cry, due to 
convulsive action of the muscles of the 
larynv, and the patient falls to tlie 
ground. The muscles arc stiffened, 
the ]aws clenched, and the face livid 
from stoppage of tlio breatliing In 
about half a minute violent convulsions 
ensue , the arms and legs arc jerked 
about, and the tongue may be badly 
bitten The pulse is rapid and tlie 
pupils of the eyes dilated After a 
few minutes recovery begins, but the 
patient may remain in a state of 
drowsiness or stupor In rare cases a 
succession of fits may follow- one 
another without any intervening re- 
covery of consciousness 

In masked epilepsy the fits take the 
form of attacks of delirium, or funous 
outbursts during which the patient 
may commit suicide or do some act of 
violence Loss of memory is probably 
a kind of epilepsy 

Wide Oie fit IS m progress tlie 


patient should be left lying down 'W 
the head and shoulders raised Tigf 
clothing should be loosened and a pa 
consisting of a handkercliief rolk 
round a pencil, closed penknife. < 
similar object inserted bctwcM u 

back teeth Cold water may be dasnc 

on the face and chest When the i 
passes off the patient should be ci 
couraged to sleep Bromides of S' 
dium and potassium are the best 
for the treatment of epilepsj The 
should be given over a long pent 
of time m amounts depending c 
the particular circumstances Meai 
whde, the patient should lead 
quiet We, with some light 
pation, eat moderately, and aio 
alcohol . 

Epilobmm (bot ), genus of the fami 
Onagracea:, having parts in 
a long 4-sided, 4-vaivcd, 4 -cellcd cs 
sulo containing numerous seeds tuli' 
wiUi down The rose bay is a la 
handsome species with long raeeni 
of rose-coloured flowers, found wild 
damp woods, or cultivated in gartler 
where it will grow luvuriantly on w 
sod. but will spread rapidly, and 
difficult to eradicate Codhns-aii 
cream, or the great hairy willow her 
IS common by streams and ditches, ai 
well marked by its very downy stcr 
and leaves and creeping rootsw 

handsome rose-coloured flowers The 

are a number of other species found 
particular habitats, all beautiful si 
easily recognisable , 

Epilogue, a term usually applied 
English literature to a speech or sue 
poem addressed to tlio spectators 
one of tlio actors at tlio close of a pja 
It was used more frequently by In 
Jonson than by Shakespeare or u 
other Elizabethans . and it "'35 
prominent feature of tlie Rcstoratii 
drama See also Pnoi OGUn 
Epinal [Apina'hi.], fortress of R 
France m department Vosges, 
which It IS tlio capital. The tov 
IS situated on the Afoselle. below tl 
Vosges mountains which stretch ' 
the E and is an industnal cent 
employing tlie water-pow'er of tl 


I Epiphia; tB7 Epstein 

’ nver Textiles and iron ware are nresrare in this last case it is salutary 
I tie chief products Pop 28 fiw It can usually be stopped by applying 
; Epiphany a Church festival held ©n cold compresses to the nose and nape 
Jin e ongsnatly commemorating the of the neck or e ea by holding the 
■ Baptism of our Lord which is stiU its nose to allow clotting In severe cases 
^aapal object in the Eastern the nostril may have to be plugged 
Ciurch in the West It mainlv com Epitaph a short composition in 
Betnorates the vuit of the Three either verse or prove nominally for 
''be Wen to the Infant Jesus the tomb of a oeceased person and 

Epiphytes, sre Air rijisTv generally setting forth nis or her 

Epirni, a mountainous and barren virtues and the survivors regrets 
strict embracing what is to-daj ^ Many fine verse examples have been 
Albania. At one peri^ it covered wntten in Engbsh notably by Hemck 
a far wider area but repeated and Wotton 

incursions of foreign hordes and Epilhalanunm. a marriage hymn 
thanges of dominion left it eventually a very ancient literary form In 
an ambiguous territory with little ancient Greece and India it wav part 
•gncnlture and no industry though of a solemn ritual chanted by the 
It rears a remvrkabiy ha^rdv breed of pnest but later it became tecu 
tattle Pop. 313 800 For its modem lansed The ISth idyll of Theoentus 
Brtory w( AinAMX is a famous rpithalamiuui having the 

Episcopacy a form of ChuKh marriage of Menelauv and Helen for 
Sovenmeot whereby eburebes are its theme other examples m the 
pooped together tn dioeves onder the Class es are the 8Ist nnd f nd Odes o( 
authority of a bishop liu-v form is Catullus This form became popi)lar 
opposed to the local autonomy of m FngUnd in the lOtbanJ 17th cents 
^gregat onalum and to tbe Presby and was used by Carew Campion 
tedan system of government ^ Henicfc Jonson Shakespeare Sidney 
elders There are various types of Spenser and Suckling In the 10th 
^iscopaey In the Roman Cathobc cent Shelley wrote a bne bndal song 
t^QTch the powers of the local bishops Epsom, market town in Surrey 16 
are ovcrsh-idowed the supremacy m b U «( London cnioying a world 
of the IMpe as universal ^hop Tbe wide reputation lor its horsc'races and 
main divergence on pnnclplei w be- mineral spring Durmg Stuart times 
tween those who hold that episcopacy the spring or well on the Common 
IS merely a caaveaieot form of Church brought a Urge number of people to 
government and those who believe it Epsom Racing has been a feature of 
to be a divinely instituted vehicle of Epsom hfe since James I there are 
grace camrf on through the Apos- two race meebegs on the Dow^ every 
tolic Succession This latter view is year— a spnng meebng and the 
that of the Orthodox and Catholic summer meeting with the Derby and 
churches and of the najonty of tlie the Oaks Fop (1B31) 27 089 
Anglican Commun on Epsom 6sJ(^ the popular name of 

Eputaxis, bleeding Irom tbe nose hydrated magnesium sulphate hfgSO« 
In childhood it IS frequent and of small 7H|0 it is used med cuially as a 
significance as a rule but it may be a cathartic and also for the weighting of 
•ymptom at any a.e ol a fractured textiles Set also Macnesidu 
skull congesbon of the brain the Epstetn, Jacob (t> 1880} sculptor of 
presence of a tumour or foreign body Jewish descent and bora m 

in the nove ulceration of the nasal New York In I90.faebegantostudy 
mneous membrane or hemophilia at the Ecole des Beaux Arts In Pans 
(? 0 ) It sometimes accompames en having already received some traimng 
tcnc fever in and Bnghts in New York. In 1903 he came to 

disease and ■■ h gh blood London and 3 years later was chosen 


Edoation 

to do tlic carvings for the British 
Medical Association's building in the 
Strand His 18 large reliefs caused 
some sensation In 1 009 ho began ivork 
on the memorial for tlio Oscar Wilde 
tomb in Pdre I-acliaisc cemetery. Pans , 
this nas erected in 1012, but such an 
uproar tvas made over its alhgcd 
indecencj' that for montlis it iras kept 
covered by tarpaulins, which from 
lime to time were removed at night by 
the sculptor's indignant admirers It 
IS characteristic of Epstein's work that 
nearly everything he produces, other 
than lus portrait busts, which are 
widely admired, is \iolcntly assailed 
by certain cn tics llis Peiins (1DI4), his 
bronze Christ, the Itima mcmonal to 
\V H Hudson in Hyde Park (1026), 
his Night 
and Day on 
the London 
Passenger 
Transport 
building at 
St, James's 
Park, and 
his Gcitesis 
(1931), have 
all given nsc 
to protests 
as being hid- 
ecus and 
degenerate 
Neverthe- 
less, Epstein’s Maternity stands in the 
Tate Gallery, and many people admire 
his work as whole-heartedly as his 
detractors abominate it 

Equation oi Time, see Turn 
Equations, Chemical, see Ciiemistrv 
Equator, see Geographical Terms 
Equerry, an oflicer in the royal 
household who acts as personal at- 
tendant of the ICing, Queen, or other 
member of the Royal Family, especi- 
ally when riding in State Eqnemes 
are m the department of the Master 
of the Horse 

Eqnestnau Order (Rom hist ) 
Romulus was the legendary founder of 
an order of 300 equites or horsemen, 
which number increased under his 
successors until it reached 3000 


I OngmaUy each eques received a hoiK 
I from the State, but at the siege cl 
; Veil, 390 n c., many citizens volt® 
leered to servo with their own hoises, 
thus came into being a new claw ol 
equites, receiving money in liw o* 
horses. The Lex Sempronia oi CaiM 
Gracchus required all Junes to w, 
cliosen from tlie equestrian order, am 
thus raieed the order to imme^ 
pow er in the State This was reKalea 
by Sulla, but in 70 b c it was ordainea 
that juries be elected from senaton 
and equites Augustus rcorganiseo 
the order, placing the heir to we 
throne at its head It gradnaiiy 
became extinct in conseqacncc 0‘ 
indiscriminate distribution of honoais 
Equidce, family of hoofed mammals 
of the order Penssodactyia 
eluding the horses, asses, and zeons 
(qq V ) See also Evolution 
Eqmnox, see Earth 
Eqmsctan, see Horsetail 
Equity, in its most general senw 
tliat which, in human transa^otfi,^ 
founded on natural justice, honesty, 
and nght In the more 
sense which it has acquired in Engiisn 
law, the word means that body o 
nghts and remedies, founded on 
principles of natural j’ustice, wmcn 
developed out of the King’s prerogatw 
to give relief in cases where the i-^ 
was too limited, and its procedure t<» 
rigid, to do complete justice, 
tlie time of, Cardinal Wolscy ^ 
prerogative was delegated to to 
Lord High Chancellor, as Keeper o ^ 
the King’s Conscience, and, exercise 
by him in the Courts of Chancery nna 
Exchequer over which ho 
The equitable jurisdiction of the lotto 
was abolished in 1842, but that of me ■ 
Court of Chancery remained unw . 
the Judicature Act of 1873, whica 
abolished the old Courts, created a 
new Supreme Court of Judicature 
and provided that equitable ngnP 
and remedies should be recognised and i 
enforced m all its divisions 
before that time, of course, the 
of equity had become as well settled 
as the rules of common law 
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Oriel Koss, a Bronze Bust by 
Jacob Bpstcln 



Irusua 139 Eraatoi 

£tpIUtl« jum<)ietio& is of throe meettof; Cotet at Oxford as well as 
(1) the fxdtutt* jurisdictioft More and Crc>c>'n Here he formed his 
rjTOlfd exclusively on equitable te«olve to concentrate on theology 
♦oiciples enforced by eqmtaUe reme- Itetuming to Parw in 1600 he divided 
's aad was exerctsed in nattera as hu time between taking tn pa^iU and 
o which Itw gave no rights Ibongh srritMiR book dedications his first 
sasciencc required that rights should collection of 4rfif a appearing about 
* given as in cases of negligence thw time After another vwit to I ng 
'here, at Uw negligence was not land in JViS ho srent to Italj asso 
nffiaent but fraud must be proved ciatingwilh Mdus Manutius at Venice 
*1 The eoneurrenl jurisdiction was where a new and enlarged edition of 
rwclsed where the Uw lufEciently tus Idagia as published at the Aldme 
^-gniscd the right but did not pse Press In IfiOU Lrasm is again came to 
doqoate remedies Thus at law Fngland staying with Sir Thomas 
of contract only gave a right to More at wh »e house he wrote the 
l^inages but equity could onler the satire £«rimi im In 1614 he 

'Cfendant to carry out specifically met the pnblisher Johann Ptoben at 
he had undertaken to do Ua le and after further visits to the 
J) The afjttliary jurisdiction existed Netherlands Germany and England 
to supply defects of procedure he settled in lU le a* Proben t 
U^w where law gave adequate nghls general editor 
W remedies but its machinery to hroben»ircss 
them was defective Thus if under the 
oeuaents essential to prove the guidance el 
naintiS's case were in the hands of hn-oius Kwn 
he defeiulaot law was powerless acquired a 
nt equity cesld order discovery ol (be Eutupean re 
looments to be made ouUbon and 

The Judicature Act 1873 by fusing Lrasmus him 
he Courts of Law and of Equity has self became 
implified procedure while not altering famous as an 
t the slightest the nature or extent arb ter of the 
'f equitable rights and TTraedim humanities 
^ legal and equitable nghts and After Froben s death Erasmus went to 
emedics are recognised in all branches Freiburg but returned to Basle m I83S 
‘1 the Supreme Court but whereas Frasmus was unwilling m spite of 
ormerly In cases involving the aux pressure to be drawn into theological 
iiary jurisdiction of equity it was controversies Adopting an open 
■ecessary to proceed both in a common attitude towards the Refomation he 

aw court and mthe Court of Chancery was accused by the Church of favouring 

“respect of the same matter this Is no lather and by the Protestants of 

°oger necessary S t ufw Tausr favouring the Church Ilia memorable 
dORTCACB CoNVEESiON MiSTAKi edition of the Greek Testament tinder 
•ttJUMcnos Sreciric PsaroRii nuned the credit of the clergy since it 
iNCE etc showed that the \ulgate hitherto re 

Erasmus, EesWerini 1480-1639) garded as above criticism was not 
^utcli scholar and humanist son of infalliUe as a translation 
Roger Geraidus bom either at Rotter Erasmus uni Ite Luther made no 
lam or at Gouda Ke became an popular appeal his vo ce was heaid 
'ugustiniaa canon at Steyn near only by the cultured by whom he 
3ouda and was ordained pnest hi was Justly regarded as the greatest 
(492 Two years later be went to Pans humanist of his age 
miversty wh re he began his CW Emtns, Thomas (16*fr-15S3) Ger 
oqina lie visited England in 1499 man bwus student of medicine and 
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tlicology He was Professor of Medi- 
cine at Heidelberg, and he advocated 
the teaching of Zwingli as opposed to 
Calvin m 1500 He is best known for 
a thesis published posthumously, hold- 
ing that sms should be punished by 
civil authority, not ecclesiastical The 
Erastians, named after him, were so 
called because they held that the 
Church should bo subservient to the 
State In England the name was 
given to certain Puritans in the time of 
Charles I, and to the Hanoverian 
bishops generallj' 

Erbium For the characteristics of 
erbium see Elemi-nts 

A metal belonging to the group of 
rare earths {q v) It occurs m gado- 
hnite {g v ) and other minerals, and 
yields red salts 

Erckmann — Chatnan, French liter- 
ary collaborators, whose full names 
were Emile Erckmann (1822-1899) 
and Alexandre Chatnan (1826-1890) 
Their joint work includes short stones, 
novels (e g Madame 7 hirise, 1863 , 
Waterloo, 1805 , Le Grandpdre Leh- 
tguc, 1880), and plays Tlieir col- 
laboration lasted from 1847 to 1889 

Erebus [er'ibOs], in Greek mytho- 
logy, a god of Hades, the undenvorld, 
son of Chaos and Darkness, husband of 
Night The name was also applied to 
his dwelling-place, a part of Hell, 
through which all the dead had to pass 

Erebus, an Antarctic volcano situ- 
ated in Ross Island, off S Victoria 
Land, in latitude 77° S It is 12,370 
ft high, and has recently been active 
With a dormant volcanic peak, Mount 
Terror, 30 m E of it and 10,900 ft 
high, Erebus was discovered in 1841 
by Captain James Ross, who named 
them after his ships 

Ercchthcion (or Erechthextm) An 
exquisite Greek Ionic temple near the 
N margin of the Acropolis plateau, 
Atliens Actually the structure is com- 
posed of two temples grouped together 
with a N and S portico, the small S 
portico being famous for its Caryatid 
figure-supports used as columns 

The bmlding, of which the ruins 
sfaU exist, IV as begun diirmg a lull 


in the Peloponnesian war and not being i 
completed until c 409 b.c Inlcesrfj 
its original external construction arei 
still visible, but its interior, owing to 
the many changes it has sufteicd (at 
one time it was a Christian church, at 
another a Turkish harem), is largely a 
matter of conjecture ' 

In structure the temple presents a 
complete departure from the ordinal) 
form of Grecian temples. The usual 
W portico IS missing The E portico 
is simple in form, the only exception 
being the nchness of the capital 
On the S , columns are dispcnsw 
with, and the roof is supported b) six 
figures of maidens, larger than life size 
The roof is flat, a small doorw.ay ana 
a flight of steps leading to the intenor 
of tlie mam temple 

Erfurt [Ar'foort], town in Saxon), 



Erfurt Catbcdral and Market Sqiaue 


Prussia The Cathedral is a good e 
aiqplc of pure Gothic The w 
has a variety of industries, 
machinery and dyeing to 5 
chemicals, and flower-scedS 
during the 14th and 15th cents , ■ 
a member of the Hanseatic Leagu 
(qv) Pop 141,800 

Erg, sec Weights and JIeasoties. 

Ergosteroh a naturallv 
higher alcohol having the probaw 

formula CjtHhOH Ergosterol is o 

great practical and theoretical i”! 
portance, since on irradiation w'lw 
ultra-violet light it is changed lo ■ 
compound which is almost certaini, 
identical writh Vitamin D, and wind' 
at all events, has a pow'cr/ul anti- 
rachitic action 


I, 

Zrgat, a fungoid parasite found on 
**ver»l Cereals pnncipally rye It 
eaascs the disease of ergotism which 
ownrs among people who live largeh 
lye bread Ergot is widely used 
la me^cme for its power of contract 
the pregnant utems and as a 
Mmostatic to minimise post partum 
h*inorThage Ergot is popularly sup ' 
^ed to be a strong abortifacient but 
n u actually of very little value as 
SSM and is never used legitimately 
lae active pnnciples of ergot are 
"o alkaloids ergotoxine and ergot 
amine found on different types of 
never together so far as IS known 
have the same physiological 
^bon of contracting the uterus 
^rgots also contain tyramme (p-hydro» 
S'PhenyWthylamioe) which increases 
ws blood pressure and histamine 
|^nminaavi4tb>Iafflioe) which also 
W a p^iologieai action on the 
. . ^'8®^ “t*® contains e 30 per I 

**nt of a fatty oil which has e I per 
tent of unsaponifiable matter con ' 
~b0S appreciable amounts of ergo* 
wrol jjv) the precursor of %itamin 
D See at,o Alkaloim 
, Ericactaa (bot) a d cotyledonoos 
liinily of shrubs or small bushy trees ; 
vnth evergreen often rigid opposilo 
cr wborled leaves This well known 
order contains a large number of 
beautiful plants many remarkable for 
ibeir social habit extensive tracts of 
t^niitry such as b alhs otten being 
entirely covered with a fe v spec es 
Th y are very abundant in S Africa 
whence they ate often called Cape 
plants They are common also in 
aurope in N and S Amenea l»ui 
Within and without the tropics 
the mountainous parts of ^»a. lae 
eatensive genus £nea (heath) con^ns 
no plant possessing useful propertiw 
except Lnea a borea from which I 
bnarroot pipes are made Dnar 
a a corruption of its French name 

Ling is astringent and 

sometimes used for dye>ns^ ^i^ 
branches are a common material for 
brooms Its flowers are favourites 
with bees and its seeds and young 


Ene 

tender shoots form a large part of the 
food of moor fowl The Strawborrv 
Tree {Arbutus i nrdo) belongs to this 
famlfy also the Aialea Andromeda 
and Rhododendron The lea esofthe 
latter fdant {'■ossess dangerous narcotic 
-- 



Since their n Dl«r m of Ln«r«. 
ovary is beneath the calyx 
Encson, Leif lOOOao) continued 
the explorations of hi father Em. 
the Red from Greenland He is 
credited with the discovery of 
Labrador the E coast of Amenea 
and Kova Scotia 

Ericsson. 7oho (18(}3-‘1889l Swedish 
Amencao engineer who became a 
draughtsman to the Swedish Canal 
Company at the age of 1’’ He came 
to London in 18 0 and with John 
Itraithwaite designed a locomotive for 
the Liverpool railway competition of 
18 9 He made many mventions con 
ceniiDg marine-engines notably the 
screw propeller 1838 and several 
forms of armament He went to 
Araenca in 1839 and was naturalised 

1843 He built many iron ships and 
in the Civil War dcMgned armour^ 
warships for the Northern States 

Erie city in Pennsylvania U SJt 
on Lake Ene It is an important lake 
port and mdustna] centre and has an 
.excellent harbour There is a consider 
ablo trade m coal and iron ore and 
Canadian exports The prmcpal m 
dnstnes are the manufacture of 
machinery Ironware and asbestos 
, products The city has a municipal 
airport. In 1813 the Americans wona 


Ene Canal 1 , 

naval battle over the British on the 
neighbouring lake waters Pop 119301 
116,000 

Ene Canal, m the USA, con- 
nects Lake Erie with the Hudson R 
It was completed in 1825 It is 
at present navigable for shallow- 
draught vessels only Its length is 
c 340 m 

Erie, Lake, one of the great lakes 
between S E Canada and the USA, 
ranking fourth in size It is situated 
between Lakes Huron and Ontario and 
IS connected with the former by the 
navigable St Clair R and with the 
latter by the Welland Canal The lake 
IS an important centre of inland naviga- 
tion, having the industrial town of 
Pittsburgh on the S , whilst Canadian 
cereals are largely transported E from 
the prairie region along its waters 
Ene IS shallow, covered by ice in 
winter, and subject to violent storms 
It IS c, 10,000 sq m in area 

Erm, old name for Ireland, of un- 
knowTi ongm There are many the- 
ories to account for it, one deriving it 
from an older form Iveno, and this 
seems to bo borne out by the fact that 
the Latin name for the country was 
Ibeno or Hibernia, the former being 
found in the Confession of St Patnek, 
an e^ly Irish MS The Norsemen 
called the country the land of the Eire, 
from which the present word Ireland is 
derived 

Erinna [Ji COO b c ), Greek poetess 
possibly a fnend of Sappho Of her 
poems, which seem to have been very 
highly esteemed, mere fragments 
exist , her best-known poem is repre- 
sented by 4 lines only 

Ermyes, Greek name for tlie Funes 

iqv) 

Enbea [firon a-rE-trA'a] {liahan 
Somahlatid), Italian colony along the 
vV shores of the Red Sea, extending 
-wnsidcrably inland in the N It is 
funded N and W by the Sudan S 
by i^yssima and French Somaliland, 
and E by the Red Sea Ofi Massawa, 
tee chief port, is a group of islands, the 
Dahalak archipelago Much of the 
«oast 13 coral-fnngod 


12 Eri-kmg 

The colony is divided naturally into 
two parts in the N is a region of high ■ 
plateau and hills, an extension of tne j 
Abyrssinian plateau, while in the S is i 
a low tract of country with an tiniio 
portant group of hills in_ the centre 
The rivers, none of which is navigahle 
include the Baralca, Setit, Mareb,”ant 
Anseba The climate in the lowei 
region is hot and humid, but is coota 
on tlie plateau Rainfall is reasonablj 
plentiful, except in the N E desen 
region The principal occupabon o 
agnculture, carried on chiefly la 
plateau region, where cereals, collet 
beans, and tobacco are culhvatM 
Cotton has been introduced by to' 
Italians with increasing success. Large 
flocks of sheep, cattle, and camels are 
raised, chiefly by the nomadic section 
of the natives , 

Industries are unimportant, thougb 
the Italians have established a lew 
cotton-mills. Imports, mainly mano; 
factured goods and foodstuffs, exccea 
exports — hides, coffee, mother-of 
pearl, and a little gold The N native® 

arc mainly of Arab stock, and Abysse 
mans, and towards the S are of v’anous 
negro tnbes Chief towns are Asmara 
(capital), Agordat, and Cheren, aOT 
the port Massawa The area 46.oW 
sq m , and the pop 622,000 (4000 
Europeans) . , 

Envnn, an administrative district oi 
tlie Armenian S S R , noted 
vineyards and fruit orchards Tue 
capital bears tee same name , it ^ 
situated c 100 m S of Tiflis, i® 4“® 
seat of an Armenian bishopnc,^ ano 
contams the remains of an old pakicc 
of the Persian viceroys, as well a® an 
Armenian National Museum, Univer- 
sity, and Institute of Music Its in- 
dustnes include machmery, wine ano 
brandy, bncks, leather, and furniture 
It includes an old Persian and a modern 
Russian quarter, and a magnificat 
Blue Mosque Pop (1926) 62 iSw 
mostly Armenians, Persians, and 
Tartars, witlisome Russiansand GrecKS 
Erl-king (Ger. Crlkontg), German 
myOncal king of tee elves. The wow 
is the result of a mislranslabon from the 



143 


Danuh and sboaM be tlbhintg He is 
in evil spirit and is best Icnown m 
Schubert s setting oi Goethe 8 ballad 
m the subject 

Ennlne, a name for the stoat (f v ) 
n the white dress which it assumes 
a winter m cold countnea As a fur 
rame with the black tail tips of the 
inunal preserved was formerly highly 
prized but is now less fashionable 

Ernest Augustas (1771-1851) King 
)f Hanover and Duke of Cumberland 
nth son of George III of England 
commanded the Hanoverian army 
against the French 1703-S and again 
1810-14 He took an active part in 
British politics opposing Catholic 
emancipation and the Reform Bill of 
183 Ernest established absolute 
rule on becoirung King of Hanover in 
1837 

EzuttK nos] Greek came for the sod 
of love the Latin Cupid (f e > the 
well known Shaftesbury Memonal 
Fountain in Piccadilly Circus, London 
Is surmounted by a figure of bun by Sir 
Alfred Gilb^ 

Etories, ut Dskuoation 

Ertaties, rocks transported by the 
action of ice during the Quaternary 
Glacial Period often for considerable 
distances They help in determining 
the extent of the ice-sheets and the 
direction of their movement Rocks 



EmUc Yorbture Iloors ^ las) tcnni^ 


from Scandinavia are found in the 
boulder clay of the E counter of Eng 
land and fragments of bhap granite 
from Westmorland have been found 
in the Vale of York having been 
transported over the Peimine ebam of 
iQOuntaias 

Erse, a variant of the word Irish 


Enbergec 
>3 a designation given to the ancient 
Celtic languages of the Scottish High 
lands and Ireland but more usually 
confinedtothatof Ireland Ithashada 
great and largely artificial revival smee 
S Ireland became a self governing do- 
minioti See afro Cet-Ttc Lancuacus 

Ersfane, John (1695-1768) Scottish 
lawyer After 18 years practice at 
law he became Professor of Scots Law 
at Edinburgh University in 1737 
He wrote fi^nctples of the Law of 
Scotland and a great work IntMuUs 
of the Lam of Scotland 

Erskine. Thomas Brsklne lit Baron 
(17,^1-1823) British lawyer third son 
of the 10th Ear] of Buchan He eu 
terM the Vavy in 1764 but 4 years 
later transferred to the Array After 
a year or two be abandoned this also 
arid entered the legal profession being 
called to the Bar in 1778 He was at 
once successful and acted as counsel 
for Lord George Gordon in 1781 He 
was M P for Portsmouth 1783-84 
and again 1790-1806 but was not a 
succes inPorbameet He had become 
a KC m 1783 and later Attorney 
General and Chancellor to the Prmce 
of Wales but temporarily lost tavouf 
by defending Tbonas I^oe He 
recovered populantv and became Lord 
Chancellor in ISCK! when he was made 
a peer 

Erysipelas, a contagious disease due 
to the invasion of the tissues by the 
streptococcus germ producing fever 
and a local redness of the skin It 
often attacks a wound and frequently 
appears on the face here there has 
bc^ no obvious inj ary Some people 
are attacked at least once a year thus 
there is no immun ty resulting from 
one attack but rather the revere 
The InfivnitaatiDii of the skin may 
spread to deeper tissues producing 
widepread necrosis and the geueral 
symptoms may also become very 
severe the fever increasing and 
pneumonia nephntis or menmgitis 
coming as complications. 

Erythmmia. set Btoon 
I ^bergei (fron t-naSeC) MattUa* 
(1875 — IV”!) German politician en 
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tered the ReiclLstag in 1903 He 
became leader of the Centre or Catholic 
Party, negotiated for peace with tlie 
Allies in 1017, and was chief German 
delegate on the Armistice commission 
He was appointed Finance Mimstcr 
m the Repubhean Government of 
1919, but was accused of corruption, 
and later assassinated by his political 
enemies, 

Erzerom [erdz-roosi'] (1) vilayet 
in Asiatic Turkey Formerly part of 
Armenia, it is mainly concerned with 
the cultivation of timber and cereals 
and mining There are a number of salt 
andsulphurspnngs Area, 10,170sq m , 
pop 271,000 (2) Capital of (1) Apart 
from its uses as a depot for goods 
passmg between Persia and Europe, 
some trade is done in horse-shoes and 
articles m brass Pop 30,850 

Erzmgan, old town in Turfish 
Armenia, an important market for 
cattle and agricultural produce It is 
an outpost of the fortress of Erzerum, 
in the W upper glen of the Euphrates 
The town is subject to violent earth- 
quakes There is a celebrated Arme- 
nian monastery near the town Its 
occupation by the Russians in 1910 
was preliminary to the investment of 
Erzerum Pop c 50,000 
Escalator, a moving stairway used 
to transport passengers botiveen two 
different levels, such as different floors 
of a building or the streets and tlie 
platforms of an underground railway 
The first escalator was designed and 
patented by an Araencan named 
Seeburger It was subsequently de- 
veloped by the Otis Elevator Company 
m the USA and by Waygood-Otis 
Ltd in the British Isles The first 
escalator publicly shown was the one 
exhibited at the Pans Exliibition m 
1900, and it is still in use. 

In many of the London Underground 
stations escalators have been installed 
m place of the lifts formerly used, but 
lifts arc retained w’here the depth of 
the railway is too great for the econo- 
mical installation of escalators 

The escalator has the following 
advantages over the lift 


(1) It provides greater iapidit> an 
rccdom of movement of pas^ngcr 


and 

freedom of movement of 
No time is wasted in waiting foriiiw 
or in filling or emptying them, the evM 


flow of passengers tending F*?' , 
congestion of the stations and of t 


surrounding streets. , 

(2) It operates continuously m w 

same direction, and where , 

two adjacent escalators are installed 
all but one can be set to run m 
direction of maximum traffic 

(3) Being entirely automatic, 



Escalator, Waterloo btalion 
attendants are required — a consine 


able saving in ninmng expenses, - 
The power consumption 


(4) i--- , 

passenger carried is much less lo 
escalator than for a lift, because 
starting and stopping are elmnna 
and tlie overall efficiency is higne 
Standard types of escalators 
from 2 to 4 ft wide, and wm ^ ' 
from 4000 to 8000 passengers m 
hour A 4-ft escalator run •‘t* 
increased speed will carry tu, 
persons per hour As used on 
Izmdon Underground Railways o • 
pair of escalators (one up and o 
down) IS equivalent in carrying capac } 


Eietlaior Escalaioi 

to five cl the hits previotisly used result is an elementary escalator 
The principle of operation of the (Tir 2) 
e^lator is as follows To prepare passengers lor getting 

Imagine two pairs of parallel rails on aiu oQ the escalator is arranged 
hxed on an incline the upper rails of so that the steps flatten out at top and 
each pair ^ing slightly farther apart bottom That is done by suitably 
than the lower rails of each pair fsrs 'bendins' rads fsr* Tig 3) 

Fig 1) Now imagine a small table All the tables each of which forms 
With a wheel at the bottom of each leg one step when on the slope arc 
the front legs ^ing longer than the attached to the endless driving chains 
hack legs the length of the table being which pass over large sprockets at top 
approximately rqnal to the distance and bottom of the slope An electric 
between the pairs of raib and the motor drives the upper sprockets 
wheels on one side of the table being through worm reduction gearing As 


Essad Pasha 


of-ams Sons of peers and knights, 
and their sons, officers in the forces and 

legally en- 
titled to be named Esquire, which title 
IS, ho.vever, greatly extended m 
toramon usage 

Essad Pasha (1863-1920). A 1 
banian leader He fought for the 
Turlcs against the Serbians in 1912, 
becoming President and War Minis- 
ter when Prince Wilhelm of Wied 
was made ruler of an independent 
Albania in 1914 He supplanted him 
the same year, and during the World 
War assisted the Serbians against 

mde^rnr) ^‘^-eftebhshed Albanian 
independence m 1920, expelling the 
Italian govemment, but shortly Ifter- 
wards was assassinated in Pans 

^ bterarj' term ongmally 
applied to a draft or rough copy, and 
hence, by the modesty of the author, to 
an unpretentious but complete coir^ 
position It IS now used to meTi 

moderate length, 
limited in range to a single subject 
0 / ^Ibs meaning is due to 
the influence of Montaigne (^ e ), who 

Essek, see iMursa 

Essen, town m the Rhineland 
centre, connecting 
with all the chief centres of West- 
phalian iron and coal deposits The 
great liJupP mon and steel works 
upon which Essen largely depends’ 

manufactures heavy locomotn es, agn- 

cultural machineiy and implements 
and tlectacal machiner>' Before and 
during the World War it produced 
siCRc-guns Other manufac- 
ti^xtiles and cash 
registers The Mtmsterk.rehc is one 
of the oldest churches m Germanv 
anti was consecrated in 873 Tssen 
was evacuated by tlie French in 19^5 
having been an occupied temtoiy since 
the Armistice Pop 048,630 ^ 
EMencs, a Jevish religious bodi 

m the *nd cent bc They 

combmed strict Hebmism with asceSl 

cism, and were Jims marked off from 
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EssenlialOiis 


the rest of the Jews. Thej livrtl s 
communal life, offered no sacnfics^ 
in the ordinary sense, but partook of 
their midday meal as of a sacianicnt 
Some have held that Jesus was brought 
up among the Essenes, and that Chn> 
tianity w'as influenced by Essenism 
Essential Oils, eikereal oils, ortohUb 
oils, a group of naturally occurring 
pleasant-smelhng liquids of 'vegetable 


origin They must be 'distinguishe.., 
from other compounds termed ''oii,'' 
such as the mineral oils {see Petro^ 

> 0 , t » c 


auuu as me mineral oils \see bsiku, 
leum) and the fatty oils {see Oits, 
Fats, and WaicwsI Aoart Jura 


Fats, and Waxes) Apart no’n 
chemical differences m constitution, 
the essential oils differ from the 
mineral and fatty oils in that the) are 
volatile in steam, and it is by this 

method they are usually extracted from 

their sources Chemicall), ffiu)’ ure 
principally a mixture of hydrocarbon^,’ 
alcohols, and aldehydes, wjtli small 
amounts of such substances as esters, 
ketones, and compounds containing 
nitrogen and sulphur. , 

The usual method of obtaining esscB' 
tial oils IS by the steam distillation of 
the vegetable matter m whiiA tlie> are 
contained Other methods arc ex- 
traction by volatile solvents and, 
especially m the case of volatile oils 
found in the nnds of citrus fruits, b> 
expression The essences of flowers, 
used in perfumes, are often absorbed 
into cold animal fats or a hot oil, the 
richly perfumed fat or oil then being 
used in perfumery {q v ). These'fatter 
methods are practised particularl) >n 
tlie S of France, the chief seat of t5>a 
manufacture of floral essences, watb 
the town of Grasse as centre of the 


vjrasse as centre oi 
perfume industry. 

The main uses arc in tlie m.nnnfactur 

y^f _ 


uxjcsarcm me fnanuiaviui 
or perfumes and flavouring cssenu'S 
some also find a us^ in medicine, e 
ciicnopodium (wormsced) oil used n 
treating bookworm, and oil of jttnil«r 
empjojed as a diuretic As a genera 
rule tfic principal pharmacofogica 
action of essential oils, when talci 
internaJlj, is 3 stimulation of thi 
gas,ro-intcatmal tract, the heart, tb' 
oronchial membranes, and the kidoci 5 
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Essential Oils 


of-arms Sons of peers and knights, 
and their sons, officers in the forces and 
members of the Bar are legally en- 
titled to be named Esquire, nhich title 
IS, hoivever, greatly extended in 
common usage 

Essad Pasha (1863-1920), Al- 
banian leader He fought for the 
Turlcs against the Serbians in 1912 
becoming President and War Mims- 
ter when Prince Wilhelm of Wied 
made ruler of an independent 
Albania in 1914 He supplanted him 
the same year, and durmg the World 
v\ar assisted the Serbians against 
Austria He re-established Albanian 
independence in 1920, expelling the 
Italian government, but shortly after- 
-vsards was assassinated m Pans 

Essay, a literary term origmally 
applied to a draft or rough copy, and 
hence, by the modesty of the author, to 
an unpretentious but complete com- 
position It IS now used to mean a 
prose composition of moderate length, 
limited in range to a single subject 
eimlution of this meanmg is due to 
the influence of Montaigne {gv), uho 
IS with justice considered the father 
Of the modem Essay 

Essek, see Mursa 

Essen, town m the Rhmeland, 
Pn^sia a great rail centre, connectme 
vath all the chief centres of West- 
phalian iron and coal deposits The 
great Kmpp iron and steel works 
upon which Essen largely depends’ 
manufactures heavy locomotives, aem- 
cultural machinery and implements 
and electrical machinery Before and’ 
during the World War it produced 
heavy siege-gnns Other manufac- 
tures of Essen are textiles and cash 
registers The Jlunsterkirche is one 
of the oldest churches in Germany 
and was consecrated in 873 Essen 
was_ evacuated by the French m 1925 
having hem an occupied territory since 
the Armistice Pop 648,630 

Essenes, a Jewish religious body 
of monastic habits of life, arisinr 
in the 2nd cent b c They 

combmed strict Hebraism with asceti- 
cism, and were thus marked off from 


the rest of the Jews ,Xhey lived a 
communal life, offered no sacrifices, 
in the ordinary sense, but partook of 
their midday meal as of a sacrament - 
Some hav e held that Jesus vas brought 
up among the Essenes, and that Ciins- 
tiamty was influenced by Essenism - ' 
Essential Oils, ethereal mis, or volaiih 
oils, a group of naturally, occurring 
pleasant-smelling liquids of vegcfable 
origin. They must be distinguishecT 
from other compounds termed 
such as the mineral oils (see Pbtro- 
i-Eum) and the fatty oils ( see ^ Ous , 
Fats, and Waxes) Apart from 
chemical differences in constitution, 
the essential oils differ from the 
mineral and fatty ods in that they are 
volatile in steam, and it is by this, 
method they are usuallyextractcdfrom 
their sources Chemicallv , they are 
principally a mixture of hyi'oearbons, , 
alcohols, and aldehydes, with small 
amounts of such substances as esters, 
ketones, and compounds containing 
mtrogen and sulphur. ' ' 

The usual method of obtaimng essen- 
tial oils IS by the steam' distillation, of 
the vegetable matter in which they are 
contained Other methods are ex- 
traction by volatile solvents andi 
especially m the case of v'olatile oils 
found in the nnds of citrus fruits, b) 
expression The essences of flowers, 
used in perfumes, are often absorbed 
into cold ammal fats or a hot oil, tbe 
I nchly perfumed fat or oil then being 
used in perfumery (gv) These latter 
methods are practised particularly m 
the S of France, the chief seat of tbe 
manufacture of floral essences, witb 
the town of Grasse as centre of the 
perfume industry , 

The mam uses are in the manufacture 
of perfumes and flavouring essences, ' 
some also find a use in medicine, as 
chcnopodium (wormsecd) oil used m 
treating hookworm, and oil of juniper, ^ 
employed as a diuretic As a general 
rule the principal pharmacological 
action of essential oils, when taken 
internally, is a stimulation of the 
gastro-mtestraal tract, the heart, the- 
bronchial membranes, and the kidneys 
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Essex 


When applied externally some have a 
stimulant action on the sicm causing 
flush ng and m some cases vesication 
Turpentine is an important easenbal 
oil and IS used in paint 

BiBLiocRAMiY Tht Cktmufry of 
the Oils by E J Party 

(I/Dndon 19 6) 

Essex, county of S £ England 
bounded to the N by Suffolk S by 
London and the Thames E by the 
North Sea and W by Middlesex and 
Hertford The coast has targe and 
irregular indentations and much of it 
IS low and marshy The whole county 



IS undulating or flat the higher portion 
being an extension of the Chtltem 
system which fringes the N \\ bonier 
but even this da s not rise above e 
2S0ft The chief nvera are the Stour 
Colne Blackwater Lea and Crouch 
The estuary and K bankoftbeTbatnes 
foTtns the entire S border 
Essex IS an important agneultnral 
county and produces wheat barley 
vegetables and some hops Along the 
Thames side there arc important 
engineering slupp ng and chenuent 
imlustnes and the docks at Tilbury and 
East and West Ham are important 
extensions of the port of London Xo 


some of the country towns agneut 
tural implements and machinery are 
manufactured Large parts of the 
county were at one time covered 
by great forests b it of these 
Eppinglorcst s the only outstanding 
remin&r 

There are several popular watenng 
placesontheE coast notably Clacton 
Southend Harwich Frinton and 
Bumhamon Crouch Other towns are 
Chelmsford the county town Barking 
Dagenham Colchester Leyton Ilford 
Walthamstow and parts of Greater 
London includmgWestandEastHam 
There are a number of interestmg 
churches and ruins in Essex but none 
ot pnmary interest except important 
Roman remains at Colchester and the 
early port ons of Waltham Abbey and 
TbaxtedCbuich Theareaoftbccounty 
IS IStO so m and the pop (1931) 
I 755 2411 

Essex, Earls oL Geoffrey do Maude 
viUe hcMme 1st Earl of Essex c 1140 
The title nat later held by theBohuns 
iramc l'*35tol373 bythe Bourchien 
from 1461 to 153 j by Thomas Crom 
well in 1540 by William Parr 1643-53 
In 1572 the title was re-created for 
Walter Deverbux who attempted 
to colonise Ulster and was appointed 
Earl Marshal of Ireland Itis son 
Robbkt ‘ind Earl (1566-1601) a 
favourite of Queeu Elizabeth served 
in expeditions to Portugal Nortnmdv 
and the Azores and was made Earl 
Marshal of England in 1507 He 
failed as Lord Deputy of Ireland 
plotted aga nst the Queen and was 
executed H s sou Robert 3rd Ear! 
(c 1691-1646) fought for Charles I 
against the Scott sb Covenanters but 
later joined the Parliamentary army 
and captured Reading but was forcra 
to suntndtr m Cornwall On ins 
d ath the title became extmet 
hKnim Catel created Earl in 1661 
was envoy for Charles 11 to Denmark 
and was lord lientenant of Ireland 
167w-7 He objected to James s acces- 
sion and after the Rve House Plot 
was mpnsoced in the Tower where he 
was found dead probably bv 
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The earldom has descended m his hnc 
to the present (8th) Earl, AtorRVOv 
George de Verb Capel, b 1881 

Esslmg, see Aspern 

Esslmgen, a town in Wtlrltcniberg, 
Germany The surrounding district 
IS fertile The staple mdiislnes are 
railway rolling-stock, machinery for 
electncal plant, cloth-mills, and a 
\ancty of metal goods Its rvine 
trade is large , its cellarage is unique, 
not merely for its age, but its ability to 
retain the wine of the district at the 
correct temperature There arc two 
old churches and a Rathaus, the 
archives of which contain a consider- 
able amount of valuable data relating 
to the Reformation Pop 41,000 

Estate: (1) A portion of land in 
the possession of a single person 
or corporation, frequently to include 
the sum-total of an individual’s 
property (2) In English law, the 
amount of interest in land owned by 
a person The doctrine arose out of 
the feudal doctrine of tenure (qv), t c 
that no tenant could have the full 
ownership of land Estates may be 
classified Firstly, accordmg to the 
qitanMy of interest of the holder the 
right of possession might subsist for 
an uncertain penod dunng his oivn life 
or that of another, or imght be un- 
iimitcd, or limited to a certain number 
of years, months, or da> s The primary 
division of estates is therefore into 
such as are freehold and such as are less 
than freehold 

Freehold estates were limited for an 
uncertam time and were sub-divided 
into freeholds of inheritance, and free- 
holds not of inheritance The former, 
on the death of the tenant, would 
devolve upon fiis successors, either 
to all the heirs, collateral as well as 
lineal, m which case the estate was a 
fee simple, or only to lineal heirs, when 
it was called a fee tail Thus the fee 
simple was the highest interest that a 
man could have in land, since it was 
only after the failure of all his blood- 
relations that the land reverted to the 
lord, while the fee tail reverted upon 
the failure of the particular class of 


Imcal heirs designated in the original 
grant Freeholds not of inheritance 
consisted of the \anous classes of life 
estates, e g for Ins own life, for the life 
of another, dower (gv), etc Free- 
holds were the only estates known to 
the common law, and the technical 
term for the possession of a freeholder 
was seism The distinction between 
seisin and possession is no longer im- 
portant, but formerly only a man who 
w.as seised could bring a real action for 
the restitution of his land, as distinct 
from damages for havmg been ousted 
Estates less than freehold arc those 
which will come to an end at a definite 
time, t p leasehold interests, which 
include tenancies for a fixed number of 
years, tenancies from year to year, and 
weekly tenancies .\.t the end of the 
15th cent the tenant was given a reme- 
dy for the specific recovery of hts land, 
but leaseholds were never brought 
into the class of freehold estates and 
to this day remam personal property 
Secondly, estates may be classified 
accordmg to the time of their enjoy- 
ment, 1 e the right to possession may 
exist now or is to anso in the future 
Thus, if a fee simple is conveyed to A 
for life, and then to B m tail, and 
finally to C in fee simple, B and C 
both have present interests which they 
can dispose of or which will descend 
to their heirs But the right to 
possession will not arise nntilsome time 
in the future The doctrine of tenures 
was responsible for the evil of feudal 
dues , the doctrine of estates pro- 
duced the notion of seism and the rule 
that there must always be some person 
seised he w as the tenant of the free- 
hold, and he alone was responsible for 
the performance of the feudal duties 
The rule hampered freedom of disposi- 
tion. as no freeholder could grant land 
to A for life and then to B on reaching 
the age of 21, for if A died before B 
was 21, the gift to B failed and the 
land reverted to the lord Further, so 
tliat the lord might know from whom 
to collect his dues, feudal law insisted 
that any transfer of the freehold be 
public , hence wills of land, being 




Estonia 

Russia, and the Gulf of Finland j 
Area (including Saaremaa, Hiiumaa, 
and Muhumaa), 18,363 sq m , pop 
(1932) 1,120,000 About two-thirds of 
the land is cultivated, pnncipal crops 
being oats, rye, and barley Flax 
growing IS increasing Potato culture 
IS declining through diminishing 
demand for spirit Dairy farming and 
subsidiary interests are increasing, also 
stock-raising, at the expense of 
cereals 

Estonia, which is well forested, is 
building up a good export trade in 
timber for pit props and sleepers The 
paper industry is a feature of the coast 
up to Russia, and a number of pulping 
factories are uorking The cotton, 
linen, and woollen industries thrive. 



Tallinn 


but those associated with metal are 
less progressive Mam exports arc 
butter, bacon, and flax, and the chief 
import raw cotton There are tan- 
neries, match factories, cement iiorks, 
and oil shale extraction plant In 
1032 the United Kmgdom imported 
Estonian goods valued at £1,251,951, 
exports to Estonia being ;i.l48,772 
Estonia has 99 steamers and 47 
sailing-vessels flying her blue, black, 
and vhite flag There are 777 m of 
railways, and rapidly extending postal 
and telegraph systems Military ser- 
vice IS compulsorj’, the peace strength 
of the Army in 1931 being 13,535 
ofBcers and men The Navy is small, 
10 yeia&'tB_^all, 2 of wluch are light 
't There IS also an Air Force 
which sits in Tartu 
■ b} the State 


172 Estrada 

Assembly There is no State re- 
ligion but the bulk of Estonians are 
Lutheran Elementary education is 
compulsory, and there are more than 
1200 schools The Tartu University 
(1632) for men and women is main- 
tained by the State The Republic is 
divided mto 11 distncts The capital 
IS Tallinn (Reval), (pop (1932) 
134,000), the next largest toivn being 
Tartu (Dorpat), (pop (1932) 72,000) 
The language is of the Finno-Ugrian 
family, with two important dialects, 
N and S 

In 1920, the Constituent Assembly 
drew up the existing democratic con- 
stitution The Assembly comprises 
100 members, elected for three years 
by universal secret ballot on propcir- 
tional representation A referendum 
may be taken at any time if 26,000 
citizens ask for one The Rnme 
Minister is the head of the State 
Estonia belonged formerly to 
Sweden, then (after 1721) to Russia 
until late in the World War 
Since 1905 she had been struggling 
for autonomy, and m May, 1918, the 
claim was recognised by Groat Bntain, 
France, and Italy By the Treaty of 
Tartu, 1920, Soviet Russia recognised 
her independence, and in 1921 general 
recognition was given 

CoNStri-T Baltic and Caucasian 
States, " The Nations of To-day," 
Ed by J Buchan (1923) . Es- 
thonia. Past and Present, by V J 
O’Hara (1022) 

Estoppel, legal rule of evidence 
aimed at repressmg fraud, whereby 
a person is not allowed to dispute his 
ow n actorstatement See a’ so Evidence 
Estrada, La, town in Galicia, Spam, 
situated in a hilly distnct Maize and 
wheat are tlie chief crops, and much 
stock IS reared on the hill-sidcs Paper 
IS manufactured on a small scale, and 
tanneries supply the needs of the 
groiving leather industry The R 
Ulla is used for conveying the logs 
from the hill forests to the seapom 
mergmg on Arosa Bay The mineral 
springs have not vet been cxp'oited. 
Pop c 25,000. 



■treat 

Eitreat, the forfeiture of recognis 
icea by a surety for failure to bwp 
le conditions eg to piriduce a person 
i bail 

Estremadnra (1) Tbe poviace in 
udiTtg Saatartm uma betubal and 
islion m Portugal divided by the. 
agus into a N mountaiaous and a' 
low lying marshy region Atuch of 
le land is nncultivat^ hut wfbeat ' 
uit wise and oil are produced in the 
ages valley and salt soda cork 
nd fish are exported Lisbon and 
etubal are the chief towns Ih>p 
819 000 ( ] Ancient dintnct of 

\\ Spain coextensive with the 
rovinces of Badajoz and Caceres 
nd consisting of an arid plateau with 
tUe vegetation other than scanty 
lastnre supporting sheep and pigs 
Igs almonds xvme and oQ are 
Todnced 

Ustiury see Gbooraphical Terms 
Entsrgoo resTEROOuJ (fonnerly 
liaa) town on the Danube 30 m from 
Budapest Formerly the capital of 
iungai) It w the residence of the 
ibimate of Hungary The cathedral 
vtth Its dome resembling that of St 
l^ter s Rome is in the Italian 
^nascence style The chief mdus 
nes are cloth weaving and viticulture 
[here are some good mineral sprutgs 
n the vicinity Pop < 17 975 
Etah (1) town in the Agra division 
3f the United Provinces Bntuh India 
Pop c 10 600 (**) District of the 

Umted Provinces British India hav 
ing two main trad ng drpdta at 
Kasganj and Soron The chief lodnstry 
IS cotton manufacture Only a part 
of the district « fertile there are no 
ninerals Etah came into Dntisb 
luinds under the Treaty of Lucknow 
1601 Area 1720 sq in pop 
sat 000 

Etaples. [A tapl] fishing port and 
watering place on the H Canche 
17 m b of Boulogne frequent d by 
Engli b and Amencan artists who have 
established a colony there The mam 
occupation of the mhabitaots is boat 
bulling an was one 

ofthechiefBnt ^edepots 


Etehiat 

dnnng the World War There is a 
great British military cemetery here 
(10 <0^ graves) Pop 6510 

Etawah, chief town of Dtawah dis 
tiset United Provinces of India which 
« lajddly developing into an important 
trading centre Cotton weaving is the 
mam industry A great mosque 
known as the Jamma hfusjid is the 
ptincipal monument Pop 43 000 
Etching the process of biting a 
drawing or a design on a metal plate 
by means of acid as d stinct from the 
actual cuttuigof the lines with a metal 
tool or steel point as in line-engraving 
and dry point Sea also EmcravInb 
Teckntgue The metal most fre 
q^tiy used for etching is copper 
The plate is first coated wjth a 
ground which may be prepare m 
vsnous way* one of the commonest 
mixtures being of wax sad pitch which 
IS applied evenly with a roller to the 
heated plate or is dissolved m ether 
an 1 poured over the surface The 
ground IS then smoked and the 
etcher makes h s drawing with a shaip 
steel point which cuts throogh the 

K und without incis ng the metal 
I back of the plate is protected with 
a coating of varnish and the whole 
sobmerg^ in a bath of mordant 
which may cons st of nitnc acid di 
luted of potassium chlorate with 
hydrochloric acid and water or of iron 
pmhlonde The methods of biting 
vary considerably The plate may be 
removed Irom the mordant when the 
finest lines are bitten and these covered 
with varnish or stopped out biting 
then proceeding as before and the pro- 
cess ^ng repeated until the strongest 
passages are deep enough Or a few 
drops of acid may be poured oa to th 
plate and kept movmg so that the 
depths of the bit ng of the vacioua 
liM can be controlled and new Imes 
added as required thronghoot the pro* 
ces while a method occasionally 
used IS that of making the drawing 
direct on the submerged plate begin 
^Qg With the densest passages and 
I ending with the faintest lines 

Frequently the ground is removed 
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and 3 proof pulled for examination, 
the plate being re-grounded and the 
necessary alterations or additions 
made Lines already bitten may be 
removed with a " scraper ’’ or " bur- 
nisher ' ' There are often consequently 
a number of “ states ” of an etching, 
the expenmental print, or pnnt made 
after each biting, constituting separate 
states 

After bitmg is complete, the ground 
IS removed, the plate heated and 
smeared with ink mixed with linseed 
oil which IS worked well into the lines, 
the residue bemg wiped off The 
pnnting tlien takes place in a roller 
press on damped paper 

The earliest etchmgs known date 
from the first years of the 16th cent 
The process of decorating metal sur- 
faces, such as those of armour, by 
means of etchmg had been in use for 
some time, and the idea of printmg on 
to paper designs made in this way was 
a natural development In Germany 
and Holland, Daniel Hopfcr, Hans 
Burgkmair, Dilrer, and van Leyden 
were among the first to use this 
medium, while Mazzuoli and Schiavone 
developed the art in Italy Develop- 
ment was later in France, Spam, and 
England 

Rembrandt, Tiepolo, Canaletto, 
Piranesi, Goya, Meryon, and 'W'histler 
may be mentioned as the outstanding 
artists in this medium, which is still 
very popular to-day, and among the 
finest contemporary etchers Caiqeron, 
Muirhcad Bone, Brangivj-n, and Pen- 
nell occupy a leading position 

Consult M C Salaman, The 
Great Etchers fiom Rembrandt to 
IP/iis/Zcr (London, 1914), S R Koehler, 
Etchxng , an OttUtne of tts Technical 
Processes (1885) , J Pennell, Etchers 
and Etching (1920) 

Eteodes [E'tiOklEz], a Greek mjih- 
ological figure, brother of PoljTUces, 
with vhom he agreed to rule Thebes in 
alternate jears At the end of his 
first year of kingslup. Eteoclcs refused 
to allow his brotlier to take his place , 
whereupon the latter formed allies who 
made the expedition against Etcocles 


known as the “ Seven Against Thebes ’’ 

( 9 «) 

Ethandnne, Battle of (a d 878) , tlie 
West Saxons under King Alfred in- 
flicted a crushing defeat on the Danes 
under Guthrum its site may have 
been Edington, nr Westbury, Wilts 
Ethelbert (c 552-610), King of Kent, 
received St Augustine’s mission to 
England in 597, and was the first 
English king to become a Chnstian, 
many of his subjects following his 
example Ethelbert built many 
churches, and instituted the first 
written Saxon laws, or dooms He is 
venerated as a saint Feast, Feb 25 
Etheldreda, St. (or Audrey) (c 630- 
679), English saint. Abbess of Ely 
About 673 she founded the Abbey of 
Ely, where she died 

Ethelred, see jEthelred 
Ether, the most common of the 
group of organic compounds known as 
ethers Its correct name is ethyl 
ether, and it is also known as ethyl 
oxide and as sulphuric ether, the latter 
from its method of preparation Ether 
is a colourless, very volatile, and highly 
inflammable pleasant-smelling liquid, 
with a boiling-point of 36“ C, and 
solidifying at — H3°C Ether is 
prepared in very large quantities by 
the distillation of ethyl alcohol with 
strong sulphuric acid Etlier is used 
for a large number of purposes . it is 
an excellent solvent, although its high 
inflammability is a disadvantage in 
this respect It is used m surgery as 
an anaisthetic, and also as a constituent 
of fuels for high-speed internal-com- 
bustion engines I he chemical formu- 
la of ether IS (C.HjjiO 

The ethers as a class may be regarded 
as tlie anhydrides of the corresponding 
alcohols, and are formed by condensing 
tw o alcohol molecules together with the 
removal of one molecule of water 
Etherege, Sir George (c 1636-1691). 
English dramatist, wrote several com- 
edies, which equalled in immorality, 
though perhaps not in wit, most con- 
temporary plan’s He was wealthy, 
and his own’s'ioiMjUs were not above 
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Vodt (1676) U perhaps worthy of alif> it produces the paradox oi 
special mention bodilv asceticism to secure the souls 

Ethics IS the science of moral pbilo* taintira the rndunni; of silfnude 
*oph> enne j^ed n^t with facts but raisertes in th < world to secure a 
With s'aloes not with the character of blissful existence in th next 
but with the ideal of human conduct Vniversslistic eudcmonism or 
hence It IS not a positive but a nortni utilitaninism as it is sometimes 
tivescience Thceatliestethicalnews called demaiirts flat escli man must 
hold that there is a supreme eood or not cium privileges for himself but 
SuhiMuiR hiiMvin anl that this u mmistertitheuantsofthecoiumunit) 
This Slew is called tttiir aiming at the ^reatMt good of the 
montrm Rut other thinkers have greit •stnnml'er lb ix are of course 
declared the summwm hoHum to be not senous did cultic* in the pith of such 
bappuiessbut/vf/ertiiw andjetoth ra an ideal sm even granting that 
<f ly or go^viU The idea that pleasure srarics m quantity only nd 
hippioess IS the highest good is based not in qual t» it would bo dilTicult 
upon the assumption tliat all man a to choosx between ddTerent kinds and 
activities an: d rected to that and no to deci to how much of each is ueces- 
otWend byamuie however devious sary If A prefers roast clicken and 
hence poiular preaching cither poiots B prefers music then >erv little of B a 
the strait and narrow path to happi pUasu e w II hi accrptablo to A 
ness or otters grave wamitigi against and e -en less of \ * will delight B 
the bnad highway th t deceive* Th Severtbei’^ the general idta acts as 
qonlioD bceome* a very texrd one a good incent vc to aocjj) advaacr 
because first the homao race may not Altruism may be c it cased on the 
bate a purposeful eod seoondly pre ground that if the happiness of the 
snming that it has that end may not be ind vidovl is of do account the 
happiness and thirdly granttng aa happiness of the communityi cannot 
end and atlowiog that end to be happi beofgreattr -aiur for though one and 
itcss the quest on arise* Wh^ one make two notlucg and nothing 
happiness f' do not 

To this question there are three Perfection as the rumiHHm 6oii«i»« 
answers means that man must develop his 

(1) That each individual must seek facaltiestotbegreatrstpossibleextent 
bis own happiness (egoistic eud^mon taking the life md works of the 
i*m) admittedly great as a standard upon 

(’) That each individual must seek which to work The aim of perfection 
the happiness of the community of is bmited in the same way as the aim 
which he s a member or that of the of happiness and the ezpicssions 
entire race {uni eisalistlc eudarmon egoist e UHiiersaiisI e and oltmtsl e 
ism) prr/ft on sw are used Uiuversalistic 

(3) That each mdivideal must pertevtionism u the soundest as it is 

strive for the happiness of others and doubtful whether perfection of the 
guore bis own (altruistic eudxmon individual is possible m an imperfect 
ism) state The attempt of most imper 

lugoistic eudaimooism in its crudest feet people to lead their possibly more 
form IS hedonism m which bappmess perfKt brethren means that the blind 

is found on the physical plane in are leadmg the blind which is some 

sensuous enjoyment in a higher justificatiou for assuming the exist 
form pleasures of the mind the attain ence of a superhuman p^ection lu a 
ment of ^owledge the practi e and epmtual world 
appreciation of the arts etc are con Perfect onism embraces eud*mou 
Bid red the s«ni>rti«n In its ism m that whatever leads along the 

final form the development of spinta road to perfection leads also to happi 
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ness Both measure conduct bj re- 
sults, good leading to happiness or 
perfection, evil leading av aj from it 

Duly regarded as the highest pin- 
nacle of virtue stands soraev-hat in 
contrast to the tivo foregoing, because 
whereas in them the moral value of 
conduct IS measured by results, dutj 
lays emphasis on constraint, on the 
Calegortcal Imperalite of Kant (g v ), 
which insists that the nght act is in 
itself necessary and ought to be done, 
without regard to an” end outside 
itself (for instance, to speak the truth 
IS a categoncal imperative) Each 
man must do only that the doing of 
which he wishes to be-come a universal 
law , evil acts are those m which the 
individual’s own case is regarded as 
exceptional 

Duty and discipline are useful 
educative factors Without a sense of 
the former and a sergeant-major full 
of the latter, no raw recruit could be 
converted into a satisfactorj’ soldier, 
but the entire world would not look 
well m uniform, even model uniform 
Each individual’s sentiments are jn- 
clmed to give a bias to the categoncal 
imperative, and there are many in 
our midst blissfully unconscious of its 
voice 

Plan’s knowledge of good and evil is 
itself variable, depending on time, 
place, and people ; the Jew is told to 
demand an eye for an eye, the Chris- 
tian that a soft answer tumeth away 
wrath, hut every Jew docs not demand 
Efx TaJioms any more than every 
Chnstiaa refrains from returning a 
blow, 'There are actually three ways 
of cstimat’ng good and evil empna- 
cism, rationalism, and intuitionism 

Bmpincttm rather suggests that 
there is no univ ersal moral standard, 
for it compares the differing outlooks 
of various people and sees if they 
” work ” in practice. 

Baltotuzhstn insists upon the power 
to discern bctvreen nght and wrong 
independently of actual expencncc by 
the exercise of pure reason, bat never- 
theless pure reason proves a puny 
creature divorced from expericnce- 


IntuUtmnsm maintains that there « 
an absolute moral law of which man i* 
in some mystical way conscious, tui 
intuitionists fail to "agree regarding 
this absolute, some regarding it as 
moral sense, others as sense percep- 
tion, others as the product of reason 
If intuition IS the standard by v bich 
wo are to set up judgments, then each 
man is his own norm, and though 
" conscience makes cowards of us all," 
A’s conscience maj remain comfort- 
ablv dormant, whilst B's conscience is 
up and domg 

Morality is subservient to sanctsons, 
of V hich three are recognised religi- 
ous, political, and social Religious 
sanction dc-pends upon the word of 
God as heard through the Church 
but this cannot bo regarded as absolute, 
for if the Church has failed to under- 
stand, or understanding, has failed m 
expressing it, then what are given out 
as the positive and negative commands 
of God may' easily be reversible, and 
there is no ethics 

PoUticul sanction depends upon the 
State to decide bebreen a roan and bis 
conscience It tends to confound 
le-gality with morality' and to sacrifice 
the religious to the secular. If human 
happmess depended cntnrely' upon 
food-inspectors and sanitary' inspectors, 
all would be well, but man insists upon 
behcvmg that he has a soul to sav e, and 
sanitaiy inspection does not help 

Social sanction is tied up in tabu 
(g p ) It IS at once part of, and 
greater than, the sum of the foregoing 
There may' be neither religious nor 
legal codes to dictate that this or that 
IS reprehensible, but nevertheless it is 
" not done " — that is enough, A ma n 
may be an atheist, an habitual law- 
breaker, even a criminal, but neverthe- 
less there will be some bamer of tabu 
bcy'ond which he will not pass Al- 
though respectable society will accept 
the atheist and law-breaker, or even 
respect and admire him, closing an 
indulgent eye, the tabu-breaker is 
ostracised. 

Men’s morals m different times and 
dimes do not bear comparison. The 


Elbiopia 

AoStraJufl abDri|;in<' s > Iris of mantalj 
Klatusnship diflrr {\jnd»ro«ntallv from 
thus of the Roman CathoUe >rt 
nevrrthrlcss nrith r has the right to 
tend mn the other as wrong out of 
hand Man u the measure of all 
tlunga, in that things are mrosur 
able only by mans appreciation of 
them There is ncitlier standard nor 
extreme Good ts not the opposite of 
eVil but simply the same thing Mrwni 
Ireta an oppwite d rection All things 
are ambixalent pleasure and pain 
mingle m • ps}'cho1og eal principle and 
hearty laughter ends in tew Up' 
and efown are directions ant verticl, 
ironies both 

Cgoistie perfectionisn) is perhaps (he I 
only ethical raid Upon which tnsn may i 
safelysetfoot for the perfection o( self' 
implies all moralit) all altruism »nd| 
all bappmrss 

Coysttr Wilson and i owler /Vi« : 
opin «/ t/era/i (ISSfi) J Pewey , 
<M>{iitee/f lliitillS4{) J § IiUcktQ ' 
aie MtPiuaJ ej Aihiet (Id () ' 

Ethiopia, ibc name ap|lied b> the 
Ancient creete to the eat nsive S 
temtones of Alnca between the Red 
Sea and the AtUntic !n 718 Rc 
Shebek or Sabaeo led an immense 
army into Egypt where he cstaUuhed 
an Ethiopian dynasty More than 
once Egypt had *» Ethioptan king 
The cthcal lanw of the empire ofj 
Abv«sinia (J4 ) IS EUuipis I 

Ethnology or AtJmog apiy deals 
with the inter rflatedness of the human | 
family not only on the physical plane 
fOkysKsf awifcrepofoffv gel and IqI 
pnniitiie economics legal axle* and. 
social customs (rwltu *1 aslkrepetogy ' 
(ui but also in folk-stones arts 
crafts and industries 

The weave of a textile fabric the 
finger point motif in the decorative 
design of poUery the carving of wood, 
bu Iding of canoes and working In 
shell and stone are all covered by the 
•cicnce hot only the finished pw 
duct, but the wetbod of wotlung and 
the tods emploved the sexual distn 
botwn of labour and the luidcTlyingl 
ideas whether or utditas 
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in ongin are all matters for close 
obwrNatKin and careful registration 
A traditional design may last with 
out slteratinn lor countless generations 
thelifeof a people bring made manifest 
in their art Stic pradu lions and a sign 
of change is <te juinlly a sign that 
decadence is setting in The mose 
menc s usually from curving lines and 
bulging coTiCouri feurv I near act) ta 
straight lines sol geometrical forms 
(rectilinear art) in a nch field of 
arch^ gicsl research on a sit like 
UrofthcChaidecs it is possible to retd 
ofthenseandfatlofcity aftcrcity by 
investigating the stratification of refuse 
heaps with their wealth of broken 

^rMjf ilisfri^uduw e/ Labour A1 
though the Australatt abongioal inaisi 
tains that to hunt and fight ant lore 
about u man * work and all tbe rest 
woman s be does not pve tongue to a 
univefsslconcrpt Arts and lodustnes 
having a special sexusl significance 
humble lionvestic aod atihtanan 
matters such as potteo making are 
osoallyleftinthehafldsofwomeB who 
sit with great pstien e rolling a long 
cylinder of clay and coiling it into tbs 
shape of a vessel t pping with a fiat 
stons to smooth the suriaco and baking 
with bot pebbles but in the event oi 
a people havisg learned to use the 

E tteri wheel the industry is in ths 
ods of men 

llouse-buildlog worth) oi the name 
a mau a task, though the women m 
Australia where the dwciliog is very 
pnmiuve ate expected to erect the 
structure of leaves and branches that 
serves lor a boms Canoe build ng 
os m ght be expected is exclusively a 
male occupation and very often no 
woman is alloired to w tness the 
actmt es of the craftsman at work 
camsg ths decorated prow boards 
Mogte This most Important phase 
of pnmiltvelile is e^fiaWy the property 
of Dies This however does not 
imply that women tever practise 
magm Ob the contrary they very 
frequentlv do so bot such practice 
takM ttw form ol Malcfibium^ it is 
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secret, and used for harm, though a feast to some neighbouring fncndly 
person w)io suspects his ill-luck or ill- tribe 

health to be attributable to witchcraft rolk Tales. Here again we find a 
may visit a rival witch to have the remarkable unification of human ideas 
evil spell removed Official, tliat is. All over the world, with the exception 
public, magic, rain-making. and the of S Amcnca, one form or anotlier of 
like take the form known as " imita- tlie Magic I'hght story is told The 
tive " or " s>mpathctic " magic The hero fleeing from his enemies is pro- 
rain-maker, with incantations and vidcd with a milj-stono, a comb, and a 
spells, pours " medicated ” water over vessel containing oil or water These 
hot stones, implying that as this water he is instructed to throw behind him 
quenches these stones, so shall the ram when in danger of being overtaken, 
quench the parched earth — as clouds of with the magical result tliat the mill- 
steam arise from these stones, so shall stone becomes a mountain, the comb 
rain-clouds form in the sky Occa- a dense forest, and the oil or water an 
stonally, but very rarely, the official ocean 

tribal ram-maker is a woman This story is, in its essential theme. 

There are tivo ways in which magic an example of the weak by strategy 
IS transmitted either by purchase or defeating the strong No people 
by inheritance The secrets arc very cares for barefaced flight, no stones 
rarely' given, but in societies founded make a hero of a coward 
on the matrilineal system, when the All the foregoing examples, to which 
maternal uncle occupies the status of hundreds if not thousands more imght 
the European father, and possessions be added, are indicative of the diffusion 
both of real estate and magic arc of the idea-complex from some single 
handed down on the distaff side, a source, but no one of them is in itself 
father may, from motives of affection any undeniable proof of common ongm 
only, give lus son some magic This In some other phases of culture, how- 
frequently leads to quarrels in primi- ever, diffusion (see Anthropologv, 
tivo society , for when the nephew Culturai.) can be definitely estab- 
coracs into his oivn he finds part hshed 

already dispensed to a cousin The DouWe-headed Tagle In tra- 

Thc production of articles of adorn- cmg thense and spread of this familiar 
ment from such materials as shell, emblem of power, we are led back to 
bone, horn, and minerals like jade ancient Egypt, where the sun god Ra 
(where available) is a matter closely was represented in hieroglyphic 
linked up with the magic of personal characters by a plain circle or disc 
attractiveness, which is part of love Homs, the Hawk, was also a member 
magic and therefore a masculine occu- of the tlieocracj', and to indicate the 
pation generally, but in some ethno- dual personality, the sun disc was 
graphic areas, where articles of adorn- drawn with a long wing on either side, 
meut are not for personal use, but and in later scripts the bird’s head was 
for ceremonial distribution abroad added The design was copied, c 2000 
(see KunA), women take part in the n c , by the Assynans and the Hitfates, 
work betw een whom, tlic emblem having less 

Garden magic and garden work are of mystic symbolism and more of 
distributed between the seovcs, each decorative value, a second bead was 
group having their allotted taslis which added to give balance The design 
they perform exclusively, never cn- was carved on cliff faces m Asia, from 
croaching upon each other’s rights which it was copied by Turkish poten- 
In almost all ethnographic areas tatescAD 1200, and used by them for 
cooking IS a female occupation, save on coin faces The money so marked fell 
' ceremomal occasions, when men pre- into the hands of the Crusaders, and 
pare great quantifaes of food and give a was brought to Europe, where the 
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heralds siezed upon it with avsdity 
So dashing a deagn v as considered a i 
£t charge for the most noble houses, 
only hence it became the Itopenal I 
Symbol in Central Europe Dunngl 
the reign of Charles \ of Spain Cortez j 
and bis adventurers conriuered thej 
New \\ orld and it is from this source I 
that Indian tnbes dwelling in the, 
remotest parts of Mexico obtain the' 
device 

Tht Alphahtt The earliest fonns 
of writing are glyphic that is com 
posed of little symboUo pictures that : 
eonveyideasratherthanwords They 
are based on the hieroglyphic on i 
names of the gods denied at a very 
early penod in I- gypt I 

Soon after this or as some authon 
ties assert eontemporaaooudy »ilh« : 
another form of wntiog came into being 
in Sumer This was the Cunedonn a 
Knpt composed of Lttle wedges f 
pla^ at angles to each other 
modern Chinese senpt m ght be 
desenbol as caoeiforru tn character 
though It partakes to a considerable 
extent of the rebus o pictographlc 
form Indepeodeat ongm is claimed 
for the cuneiform sratem but at best 
It can only be regarded as an advance 
on the sdready existing hierxJglyphic 
thoogh no definite connecting links 
can ^ shown to exist 

The next decisive step was the 
introduction of wholly phon Uewnung 

such as wo use 
to-day It dates 
f om c JOOO a c. ' 
when the Heb- 
commeittedl 


anelteix of leaves or branches similar to 
the Australian wburly of to~day 
,afid in the proto-histonc period im 
mensity of structure (pyramids) was 
' but a problem of transport and lifting 
Btiilding IS interesting from the 
architectural aspect and the earliest 
{ffohleis was that of roofing 

PiUar and LtnUl — Enclosed spaces 
were first covered on the principle of 
pillar and lintel or application of the 
tnlitbon This metlum was limited 
by the sheer weakness of the material 
— « long block of stone supported at 
either end being liable to break in the 
Iceotre from its own we ght alone 
CotheJUd Arch The next de elop 
was the corbelled arch or vault 




set of 23 

symbols. Tbeuse 
of such a senpt 
was conveyed 
abroad by the ' 
greit trading 


. an of the 
Tniibofl Mediterranean 

the Phrenicians who earned it to the 
Greek people 

For the further history of the 
Alphabet 


■» Alphabbt 
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Building — -Prehistonc man may 
coscervably have thrown up rongh 



COibeDol Ani 


This depends on the eouaterbalance 
of projecting blocks of stone and 
absOTbs an enormous amount of 
buildisg material the area spanned 
n-ccsvitatiag an equal area of solid 
masonry to support it. It is also 
inclmed to collapse from breakage 
at (he points ndicated by the 

Tie Trws A eh The true arch Is 
free-fioatiog and consists of a senes of 
wedge sha;^ blocks of stone held in 
position by the central block or key 
ttone The first arch is found fo an 
ancient Babylonian brick buildmg 
situatod at Nippur (3000 » c.) The 
Assyrians learned the method of con 
atractron and used it as a socondary 
pnaciple The Etruscans an early N 
Italian people used the arch. It is 
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The bread or roll is placed on tlic 
left hand for case in crumbling The 
pinning of the table-napkin to the 
waistcoat Or dress is decried, for it 
suggests inability to convey food to the 
mouth without spilling, and should 
this happen, loolcs unpleasant Modem 
etiquette permits or encourages one 
to begin to eat before tlic others arc 
served, a less courteous proceeding 
than of yore ^A^llclI knives, forks, or 
spoons are to be used presents little 
difficulty, for they arc arranged in 
order of the courses, beginning from 
the outside Various rules, with 
regard to the use of these exist 
Briefly, the fork only should be used 
when no cutting is necessary, such as 
with minces , for the sw’cets a fork 
should be used alone when a spoon is 
not required, but never a spoon alone 
If fish-knives arc not available, a fork 
should be used, m the right hand and a 
crust in the left Asparagus may be 
eaten with the fingers, or the heads 


[ removed with a knife and conveyce 
I tlie mouth with a fork The stones fx 
cherries, plums, etc , are conveyed fi 
j the moutli to the plate in the spo 
Finger-bowls which are usiu 
placed on the dessert-plate, should 
removed to tlic left with the d’oyl 
and tlie fingers dipped in after part 
1 ing of dessert 

I Wines, wluch arc appropnate to 
' different courses, are gn'cn iin 
1 Wines 

Consult Mrs Bcclon's Househ 
Management , A Mattual of Eliguel 
Etna, an active volcano near i 
tania, m E Sicily The first recort 
eruption was in 475 n c , and is m 
tioned by Tliucydides On Feb 
1109, Oitania was overwhelmed : 
15,000 lives lost Up to Jan 18 
tliere liad been 04 recorded eruptic 
The last outbreak of any moment \ 
in 1928 Tlie volcano is c 10,700 
high 

Eton College, English public schc 
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atl-ton Bucks founded by Henry \'I 
In 1443 It 'was loiisnUy opened its 
fii^t pMTDSt being W illiam aynfletc 
Apart from its founder George HI 
was the only monarch who took any 
active interest in the «chooi aou 
Jon" 4 Etons annnal festival with 
Its speeches fireworks and procession 
of boats IS the date of George Ills 
birthday There are over ®0 houses at 
Eton each with its housemaster and 
40 or 50 boys A select number of boys 
run the internal aSairs of the school 
wfonnally the Eton Society ongin 
ally founded as a debating society has 
developed into a social club its meet 
ing place being catled Pop It » a 
jfieat distinction to secure election tO' 
Pop 

Among the traditions of Eton are' 
two special forms of footbatl the 
Field Game and the \4 all Came 
Of the ongmal plan of the founder 
ody the hall remains The fine Gothic 
chapel resemble* to some extent 
lunfs College Chapel Cambridge 
The New Build ags extra rooms for 
the colleges were built in 1S45 Many 
faaons names are baked with Eton— 
Walpole GrenvilJe Fot Chatham 
Gray Wellington Sh Itey and Clad 
stone who never lost bis love for the , 
glorious school 4mong its great 
Provosts and Head Masters are Wayn 
flete John Kous Lupton Goodali 
Keate Hawtrey Marrc Dr James 
and Dr Afington Eton is nch to 
buildings of great mterest to the 
thousands of visitors who annuallv 
Visit it from America and ehewbere — ' 
Imptoni Tower Westons lard 
School Man Bowland s the Provosts 
I^ge and Head Masters House 
Etmm, anci nt part of Italy in 
early times it probably occupied V 
Italy between the Alps and the Tiber 
later it was limited by the Ama 
Apennines and the Tiber Etruna 
was at the height of its power in the 
Tth cent B c its inhabitants be ng 
warbke and enterprising after this a 
period of deci ne set in The peoyde 
were cahed Tuset or Etrusei The 
Etruscans occopy^jipominent place in 
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the early history of Rome The defeit 
of their fleet by Hiero I oi Syracuse 
and the great disaster at the \adi 
nwman Lake (c 310 bc) completely 
annihilated Etruscan supremacy and 
with It their independence 

Etnuc&n Architecture, the predeces- 
sor of Roman architecture with an 
Egyptian aflinsty and helped to link 
up lUst and West Scarcely anything 
remains of the Htruacan temples 
Architects and budders vorbed in 
pert^iable raatenals and chiefly con 
cernedthemselveswith tombs entrance 
gateways and the walls of towns It 
was however from the Etruscans that 
the Romans borrowed the idea of the 
arch unkfiovm to the Gteelu with 
such important results 
Etniscan Lasgnsge the language 
spoken by the people of ancient 
Etnina which corresponds to the 
modem Tu cany It survites only in 
inscriptions and has so far baffled all 
attempts to fix with any real certun^ 
Its affinities with other languages it 
may be composed of an admixture of 
Italic and Asianic elemene 
Elmstass a mee inhabiting Etruna 
u ancient Italy which came ongmatly 
according to one tradition from Lydia 
under pressure of famine Another 
tradition makes th m the original 
inhabitants of Italy but recent archa 
ological discoveries show that actually 
they came from the East. Their art 
and religion as well as the direction 
of theft trade pdint to an Asiatic 
origin though It IS not known whether 
they tame Irom Lydia or not. In Italy 
they were a powerful race dominating 
the whol centre of the country but 
the internal rivalry of their loceely 
federated cities gave Rome an oppor 
tuiuty of dntroying their power 
though this as not achieved until 
the close of the 4th cent b c after 
centuries of spasmodic warfare 

Etttiek. river and hamlet in Selkirk 
slire Scotland The Ettncfc joins the 
Tweed lust over 30 m from its source 
James llogg known as the Ettnck 
Sbepherd is buned in the village 
an inscnptioo cut by admirers on the 
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site of lus cottage was unveiled m 1 808 
Etty, Wilhiun (1787-1819), English 
painter, born .it York From the age 
of 11-18 he was apprenticed to a York- 
shire printing firm He then came to 
London, and in 1807 entered the K.oy.iI 
Academy schools, working also under 
the private tuition of l^wrcnce He 
travelled in Italy and the Nether- 
lands, studying the worlts of tlie 
Italian painters and of Rubens, but 
was most influenced by the Vcnotiaiib, 
trying to reproduce their richness of 
colour and the physical beauty of their 
nudes His work w as greatly admired 
in England, .and specimens h.ing m 
most of the provancial gallcrits, as well 
as in the Victoria and Albert Museum 
and at the National and Tate Galleries 
Etymology, the science of the ongin 
and relationship of words Before the 
study of comparative philology was 
placed on a scientific b.isis, many 
words were incorrectly derived by 
" popular " etymology , e g strlotn 
from a hypothotic.il accolade given to 
a loin of beef, instead of surlottt from 
French iiir " over, top part ” of loin 
Most good modern dictionaries give 
the etymology of every word , but 
Skeat’s Ktymologicai Cuglish Dtehon- 
ary remains one of the most authorita- 
tive reference books for English ety- 
mology A more modern w ork is H C 
Wyld's Universal Dtcltonary of the 
English Language (London, 1932) 
Euboea, large island of Greece, 
situated m the Algean sea off the E 
coast of Attica and Boeotia It is c 
90 m long and .30 m wide in places, 
but elsewhere narrows to 4 m There 
IS a bridge to the mainland over the 
narrow channel The surface is 
mountamous, with fertile valleys, in 
which graze herds of cattle, tlio chief 
occupation of the inhabitants being 
stock-breeding Corn is grown m large 
quantities, and magnesite and lignite 
arc exported The chief towns arc 
Glialcis and Eritrta It successively 
belonged to Greece, Rome, Venice, 
and Turkey, and was restored to 
Greece in 1830 Area, c 1650 sq m , 
^ 154,500 


Eucalne [pron O'kXn], a synthetic 
local anajsthclicwith a chemical struc- 
ture similar to that of cocaine. 

Eucalyptus, genus of trees some- 
times tallied gum treca, originally con- 
fined to Australia, but now planted all 
over the world in tropical and sub- 
tropical climates Tlic most important 
species IS E matginala (jarrah), which 
furnishes a remarkably hard wood used 
for piles, paving blocks, etc. Eucalyp- 
tus oil, which IS used medicinally, is 
produced from distillation of the leaves 
of E globulus (Blue Gum). 

Eucalyptus [pron CKALin'Tus] Oil, 
an essential oil obtained by tlie dis- 
tillation of leaves of the eucalyptus 
tree with water There are several 
types of eucalyptus oils on the market, 
varying with the species of the tree 
from wluch they are obtained, the 
principal varieties of oil being the 
globulus, dumosa, and amygdalina, 
corresponding to different types of 
eucalyptus trees Tlie chief constitu- 
ents arc terpcncs and various higher 
alcohols and aldehydes Eucalyptus 
oil is used m medicine as an antiseptic 
for wounds Inhalation of the vapour 
IS employed in treating some rcspira- 
toty diseases Industrially the oil is 
used in making perfumes and soaps, 
and in ore flotation 

Euohanst, one of the names given to 
the sacrament of the Mass {qv)or Holy 
Communion The word, derived from ' 
the Greek, means " Thanksgiving " 

Euchre [proii O'ker], a card game, 
usually for 2, 3, or 4 players, played 
with a " piquet " pack of 32 cards, > 
omitting all below 7 , an extra card, or 
Joker, IB used , it ranks as the highest 
trump Apart from the joker, the 
best card of the trump suit is the jaeft, 
{Right Bower) , and next to him ranks 
tlie jack of the suit the same colour as 
trumps {Left Dower) The other cards 
rank normally 

Tlie deal and method of playing the ' 
hand are the same as m IZcarti {q v ), 
but the trick need not bo won, and 
each player in turn, starting from the 
dealer’s left, has the right either to 
insist that the turned-up card shall. 
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make the trump *uit { otJrT i/ xtp ) of his life except that he taught at 
ortopass I( all (ncluding the d^er Uexaodm He nrote on many sub- 
pa-ui each player in turn hai the right lects but he b best remembered for 
either to name a new suit for trumps hw Elfintitls a treatise on geometry 
or to pass again It all pass a sreo^ that became the standard work on the 
time the deal is void science retaining its supremacy almost 

If the turned up card is made to the present diy I ven to^ay his 
trumps the dealer has the privilege of propositic ns are the basis of all 
taking it up into his own band dis elementary instruction iii geometry 
carding a useless card m its place Arabic translati ns appeared in the 
SeortHg If the side or player mak Olh and 10th cents and Latin trans 
■ng trumps win all IS tricks (a marrk) laiions m the I th and 13th The first 
they score 2 mints if 3 or 4 triclB English translation is that of Billings 
I point if tne trump-makers fail to ley in lA 0 
make 3 tricks they are fuchftJ Endeomonlsm, tet Ethics 

and the opposing side scores 3 points Endiometer a chemical apparatus 

Game consists of 0 points a rubber introduced by Fnestley(g c ) consisting 
consists of 3 games each counting I of a graduate glass tube with one end 
point or 3 points if the loser has not cl sed By submerging the open end 
cored at alt (a lurtk ) of the tube under nater and introdue 

Inr Aandrdfurlirraayptayer havsog ing known volumes of gas the change 
nude trumps may decide to play a m volume tliat occurs m the reaction 
lout hand ta make the necessary between two gases can be measured 
tnela without the asaistaace of bis The first application of the eudiometer 
partner who lays down bis cards the wasm the estimation of the amount of 
score for wumng all 0 tncks is then 4 oxygen in air The great majority of 
points for 3 Of 4 tricks I point for eod ometers contain platinum wires 
failure to win 3 tncks opponents score fused through the glass at the closed 
4 points The decision to play a end so that an electric spark may bo 
lone band must be announced obtained within the tube to imtisto 
when the trump is made In a the reaction between the contained 
handed Icut-lhroai) fuehre the trump gaes 

maker plays against the other two Engine of Savoy Pnnce (1GG3- 
playera who each score • if he is 173«) Imperial general Dislike of 
’ euchred In railroad eaehte all Louis XI\ caused him to leave France 
cards klow the 9 are deleted and the and serve under the Emperor Leopold 
joker IS always used It is always a against the French and Turks shanng 
4 handed game in Marlborough s victories at Blenheim 

Enekea. RndoU Chnstopb (IS40> Oudenarde and MalpIaqneL In 1717 
10 6) Oerman philosopher He stu he overthrew the Turks and captured 
died at COttmgen under Lotze and Belgrade Pnnce Eugine was governor 
later at Berlin Fucken tangbt pbtio- of the Austrian Netb riands from 1714 
Sophy at Basle and held the chair at to 1724 when he was made Vice 
jena In 1903 he was awarded a General of Italy He died at \ienna 
Nobel Pnre He dealt mainly with Engniics. tee Cknetics Here 
ethic^ and religious problems He oitv 

mamtaioed that man is the meeting Euginle (18 &-'19_0) wife of Napo- 
ground of matter and spirit and that Icon III Emperor of the French 
it Is hia duty to subdue the former by Daughter of the Spanish Count of 
conscious appi cation of the latter Montijo she married Louis Napoleon 
IIls Collected Essays were translated inlSSJ soonafterhebecameEroperor 
into EngUsh in 1914 She was regent during his absences in 

Euclid (Eukleidcs fl e 300 sc) 1830 1SS3 and 1870 Afterthefallof 
Creek mathematician Little is known the empire in 1871 Engimc with her 
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husband and son (Pnnce Louis Napo- 
leon, killed in the Zulu Warm 1879), 
came to England, settling at Chisle- 
hurst After her husband's death 
(1873) Eug6nie removed to Fam- 
borough She became a close fnend 
of Queen Victoria 

IMenspiegel [oh-evshpCgOi.), Till (or 
1 y 11], tile hero of a German chapbook 
(loth cent), m which his practical 
jokes and scurrilous jests arc de- 
senbed He was a peasant who gulled 
the townsman, and the stones of him 
have a satirical tone The stones were 
translated into many languages, ap- 
peanng m England as The Merye Jests 
of a Man called Howlcglass (c 1528), 
and under that name (“ owlglass " is a 
literal translation of Ins surname), he is 
referred to by Ben Jonson and others 
Enlor [oi'lek], Leonhard (1707- 
1783), Swiss mathematician He is 
regarded as one of the founders of the 
modem science He did important 
work in algebra, astronomy, hydro- 
dynamics, and optics He wrote 
several hundred treatises — many pub- 
lished after his death — ^ivhen he was 
totally blind, at St Petersburg (Lenin- 
grad), where he had held the Chairs 
of Physics and Mathematics 

Enmenes, name of two kings of 
Pergamum, of whom the only one of 
note -was Eumenes II (c 107-159 n c ), 
who assisted the Romans against 
Antiochus of Syria at Magnesia, and 
against Perseus of Macedonia He 
made Pergamum a centre of great 
wealth and culture 

Eumenes (c 361— 316 bc), Macedo- 
man general, secretary to Phihp II of 
Macedon, and to his son, Alexander 
the Great On Alexander's death 
Eumenes became Governor of Cappa- 
docia defeated Cratenis and Nco- 
ptolemus of Armenia, 321, but was 
slam by Antigonns 

Eumemdes [Omen'idEz], literally 
" the kmdly-disposcd " , euphemistic 
Greek name for the Funes (j « ) 
Enonymus, see Spi.xdi-e Tree 
Enpatonum (Hemp Agrimony), a 
genus of the family Composite with 
one British species, a tall, doivny plant 


3-0 ft high, wnth reddish stem, leaves 
palmately divided into 3-5 elongated 
leaflets wnth rough margins, and ter- 
minal heads of lilac or rose-coloured 
flowers , common in moist, shady 
places and flowering in July and Aug 
Several species from N Amcnca are 
cultivated here, in open and sunny 
borders, and are propagated by division 
of roots m Oct or March 

Euphemism, the practice of alluding 
to dangerous or unpleasant things by 
terms which express contrary char- 
acteristics or, at any rate, cloak and 
palliate the objectionable clement 
Calling the devil “ the old gentleman ” 
IS an example. The custom must have 
arisen out of a superstitious fear of 
oSending a malignant deity by calling 
him by his true name Thus the Greeks 
called the Funes the Ltimetndes 
(“ kindly ladies ") and the boisterous 
and dangerous Black Sea the Hiixine 
(“ hospitable ”) Sea 

Euphomum, a musical mstrument of 
the saxhorn family , the bass saxhorn 
in B flat, used in brass and military 
bands 

Euphorbia, see Spurge 

Enphorbiacem, family of plants dis- 
tnbuted over most of the tropical and 
temperatb regions of the globe, especi- 
ally the wanner parts of Amenca. 
They are cither trees, shrubs, or herbs, 
some havmg the external form of the 
cactus family Nearly all the members 
of this large tnhe possess a juice, often 
milky, which is highly aend and 
narcotic Of the species Euphorbia, 
spurge, some 12 kinds are natives of 
Great Bntam The British spurges are 
all herbaceous, and remarkable for the 
singular structure of their flowers, 
which arc green, and their milky juice 
The roots of several of the common 
kinds enter into the composition of 
some febnfuges, but they are too 
violent in their action to bc used 
with safety Insh spurge is used by the 
peasants for stupefying fish So 
powerful are its effects that a small 
creel or basket containing the bruised 
plant suffices to poison the fish for 
several miles down a river The seeds 
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of Euf'iof bis laikvni soractimeacaHrd; 
larnglandthecapcrplant arepickJed 
and farm a dangeious substitute for 
Reouine captw Among tbe loretgnj 
spurges some species famish both the I 
A/ncan and American savages with ' 
poison for their arrows The gum resin 
Cuf'horbxuin of chemisb is procured , 
Irom the species growing rn Ainea and 
the Carianes by wounding the stem 
and coliecting the sap which exudes 
into leathern bags The Manchinec! 
trce(f/ip/>(»«i4j«« meHCinef/a) is sat I to 
he so pouoncius that people have died 
from merely sleeping m its shade The 
fruit looks like an apple amlcontainsa 
almilar bat milder fluid Jairopha 
pianikol or Manioc ii a shrub e 6 It 
high indigenous to the NN Indiesand' 

S America abounding inamilLvjuice 
of so potsoaous a nature that it has 
been Iwown to occasion death m a few 
eaiAutea The poisonous principle 
however may he dissipated by heat 
after which the root may be converted 
into a oourtshmg food It is mf--* 
Into a pulp and subjected to hen 
pressure until the juice u drained on 
and the residue eastait is baked in 
the form of thin cakes on a hot iron 
hearth The juice if boUed with meat 
and seasoned makes an excellent soupi 
wh ch IS wholesome and nutritious 
Euhlttales the largest nver in 
Asia (1700 m) flowiog from thel 
Armenian plateau umt s with the ' 
Tigris at Kuma a little above the IVr 
Sian Gulf It is regarded as one of the 
oradlts of cmiisat on From glacial | 
times the Euphrates has pushed its ' 
delta S link ng up with other streams , 
in its progress and in this ww> forming, 
takes marshes and ultimately dry I 
and habitable land 
Its upper part with its tnbutanes 
the Kara Su and Murad Su onleaving| 
Armenia mute near Aiabkir then fitid 
their way into Mesopotamia The i 
l6iraSu IS rapid though in parts' 
navigable for rafts Its sister arm the 
Murad Su despite its size has never' 
been of vain for commercial naviga 
tion A ^ craft is used oo its , 
waters flat bottomedi 


Cnpholsm 
boats and even shallow-draught 
ateamera where the stream permits 

Below Samawa except during the 
flood period navigation by steamer Is 
not possible 

Experts are still engaged on the 
problem of makiug the huphrotes 
navigable over most of its course At 
the moment attenbon is being directed 
to the question of removing the 
obstacles to navigation in the upper 
stretches of the river upon which so 
much depends if it is ever to become of 
commercial value 

There are rums of many ancient 
, cities on the banks of the Euphram 
mcludinglboseof Babylon Thetradi 
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placed somewhere between the hopb 
rates and Tigns 

I Eopbniim, the name given to an 
extravagant and alleeted prose style 
, popular in En^lisb towards the end of 
'the 10th cent It is derived from 
l-ylya Eupkuts Me fuoiomy 0/ IFi/ 
(1670) and Fupkuft a d EngUtid 
(1680) which virtually created the 
iStyte Itviaswidelyiimtatcd notably 
by Greene and I^ge and was bur 
lesqued by Shakespeare and others 
Its mam diaioetenstics are an elabor 
ate balancing of antitheses and the use 
[of suniies denved from fabulous and 
annatnral natural history As 
used by Lyly himself this style is free 
(tom the grroser blemishes which ap- 

r ar in h s imitators The following 
an example taken at random from 
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Lod(;c’s Rnfalyvde . " \Micn Oic Ji- 
quonce leaf lookelli two*it dry, Uitn is 
It most wtl when the shores of 
Lepanthiis .ire most i^uict, Oicn t)icy’ 
forepoint a stonn I'he Bn.Tnm Uaf 
tlic more fair it loohs, the more in- 
fections it IS. and in the siseelcst «ords 
IS oft hid the most trc.ichery ” 

Euro-ct-Loir, Frencii department, 
bounded N by Eure, E b>’ Scinc-ct- 
Oisc, S E Ijj' Ixiiret, b by Loirc-et- 
Chcr, and \V by Sartlio and Orne 
nie department is mainly’ loiv-lying, 
rising to a plateau in the N \V Jt 
lakes its n.imo from its two mam 
nvers, the Enre and Uic Eoir Agri- 
culture flourishes cereals, including 
■ttheat, vegetables, and apples, are tlie 
main crops , c.ittlc and sheep are .ilso 
raised The main industries, which 
are not extensive, arc breinng. Icatlier, 
agricultural machinery, iron, and cop- 
per The chief towns are Chartres 
(q V ), the capital, Dreu\, Nogent, and 
Chatcaudun The department con- 
tains many’ interesting remains of 
churches and abbeys, a church at St 
Lubin-dcs-Jouchercts d.ating back to 
the 11th cent Area, 2201 rq m . 
pop , 260,200 

Eurhythmies, a system of mental and 
physical culture invented by M 
Jacques Dalcrorc, based on the inter- 
pretation of music by means of rhytli- 
mical movements of tlic body and 
limbs A carefully’ graded senes of 
exercises aims at producing an in- 
tellectual appieciation of rhythm, 
combined witli perfect physical control, 
enabling the head and limbs to be 
mox’cd independently of one another, 
and so to express several separate 
rhythms simultaneously 

Ennpides (482 ^-407), with So- 
phocles and Aischylus, was one of tlic 
three greatest Greek wntets of tragedy 
His outlook, which has strange and un- 
expected alBnities w itli tliat of the later 
loth cent , made him less popular than 
the others with contemporary’ audi- 
ences, and modem critics vary in their 
judgment of his plays Ho is accepted, 
hoivever, as ,a master of charactensa- 
tion His extant dramas include 
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Medea. AlcesSts. Oresles, tUclra, and 
Jhe SHpphants Tliere have been 
many English 
translations, 
i n c 1 u ding 
Uiose of Gil- 
bert Murrav 
uhidi Ably’ 
present the 
spintof Euri- 
pides’ writ- 
ings Someof 
the play’s luisc 
been presen- 
ted in recent 
years before 
English 
audiences 

Eoropa, daughter of tlic King of 
Phcenicii in Greek mylliology,' uns 
beloved by Jupiter, who changed lum- 
sclf into a beautiful white bull, and 
carried her off on his back to Crete 
Their ofispnng were Minos, Sarpedon, 
and Rhadamanthus Hie continent 
of Europe may have rccci\cd its name 
from her 

Europe, smallest conhnent, separ- 
ated on the E from Asia, by cultural 
and ethnic ratlier than geographical 
boundaries The conventional line of 
division IS tlie Ural Jfountams and 
nver . the ” Manych " depression, the 
Black Sea. and tlie narrow wsaters 
dividing Anatolia from the Balkans 
riio continent lies between 71° 0' N 
.and 36° N . and 06° 20' E and 9° 27' 
W , .and is bounded W by the Atlantic 
Ocean. N by’ the Arctic Ocean. S by 
tlic klediterrancan and its dependent 
se.as The greatest length, S W to 
N E , IS about 3300 in , the extreme 
breadth, N to S ■ is about 2400 m 
Are.a,c 3,700,000 sq m ; est pop , 476 
millions 

3 he technique of production is more 
highly developed in Europe than in 
any otlier continent except N America 
Communications are good and the 
climate is equable and fav’ourablo to 
man Political instability has hin- 
dered economic progress in many parts, 
especially to the E , which was long 
subject to Asiatic attack 
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Modem ladusttialista is commoa to 
all \\ Europe and is most bghijr 
developed in Great Bntam (the 
pioneer in snch methcds ol pioductwi^ 
Germany N E France and Belgium 
Intensive agriculture predominates in 
France the Danube States and Italy 
Scandinavia and the Ibenan Perun 
suia yield chief metal ores In E 
Enrope since the World War modem 
economic and industniil methods have 
been adopted by Poland and Soviet 
Russia. The Danube States and the 
Balkans are economically the most 
unstable in Europe 

Geology The elevation of the great 
Alpine system of folded mountains in 
S Europe and the recession of the 
Ke<ap vhich covered the N of the 
continent down to the latitude of the 
Thames left Europe at the Tertiary 
penod m very mneh her present form 
There had been three earlier pen^s o( 
TnouotaiR building The oldest (Ar 
chcan and PaDeozoic) rocks occur 
along the S V> irmge of the continent 
ta M Korway and the Outer Kehndea 
Later systems are the Caledonian <or 
Sdurun) trending N E to SW $ of 
the oldest system theCarbaniferoosor 
Hercynian This runs from S Ireland 
E to the Harz Mountains of central 
Germany Along its co rsc many of 
the pnncipal coalfields are located 
Seas and inland lakes have at various 
epochs covered most of central Europe 
Irving sandstones limestone 

and chalk depo. its 

Coast me Europe has the longest 
coastline m proportion to its area of 
any continent The large almost 
inland seas (White North D^tK 
Insb Adriatic £gean and Blaclc 
Seas) and the abuadance of natural 
harbours led to great de ^lopment in 
navigatiou The peninsular area b 
very large including Scandinavia the 
Ibenan Peninsula Italy and G cece 
The N W and S E coasts are deeply 
indented A long stretch of even 
coastline from the Baltic to the Bay 
of Biscay is relieved by a number of 
deep river estuaries The total length 
of the coasts is some 48 000 m 
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Islands Europe is fnnged by a 
number of islands The Bntish Isles 
to the N W are the largest and most 
unpostant Others are Iceland Nov 
aya Zei^ya Sardinia Corsica Sicily 
and Crete Principal groups are 
'Spitr^rgen the Danish Archipelago 
the Aland Lofoten Shetland and 
Orkney Isles and the Faeroes and 
Helmdes in the N the Baleanc and 
Ionian Isles and the groups of the 
^gean in the Mediterranean There 
are many smalt single islands — Malta 
(he Isle of >faQ etc 

fi hef Europe consists essentially 
of a central lowland fringed by high 
lands This central plain embraces 
most of European Russia and 
Poland S E Sweden N Germany 

I uUaod the Low Countries N 
ranee S C England and W 
France N are the Scasdmavun 
and Scottish plateaux S the plains of 
Lombardy liungar) Bobemu Wal 
achia and Ma edonia The jvucipal 
S ranges are the Pyrenees Ceveanes 
Alps Apennines Balkans and Car 
patbiana withthesubordinateplateanx 
ot bpsui Central Prance and SW 
Germany Lower ranges on the N 
fUnk of the mam fold are the 
Auvergne Jura \osges Blaclc Forest 
and the mountain rmg of Bohemia 
risers Eutope has many navi 
gable nvers radiating from the two 
principal watersheds Plowing £ to 
the ^Itic Black and Carp an Seas 
arc the \ol a Don Dnieper W 
Pvina biemen and Neva Kivers to 
the W Baltic N Sea Atlant c and 
Mediterranean nse chiefly on the S 
highlands most important being the 
Vistula Oder Flbc Rhine Meuse 
Seme Loire Garonne Ebro Douro 
Tagus Guadiana Rhine and IM 
Tho Danube t ) a deep furrow from 
the Black Forest P to the Black 
Sea IS the most important water 
way The main streams approach 
closely and it is possible to tra -el aC 
over Europe by river and connectuig 
canob 

Laies The largest lakes arc in 
N W Russia S E Sweden TinUnd 


Europe 

and on the flanks of the Alps {q.v ) 
Ladoga, Onega, Saiina, Peipus, Ilmen, 
Vcner, Vetter, and Malar, are the chief 
N" lakes , numerous smaller ones are 
chiefly old glacier beds 

Climate Europe lies chiefly in the 
temperate zone N Russia, Novaya 
Zemlya, and N Scandinavia are Arctic, 
^e S E of Spam is sub-tropical W 
Europe is mild and equable, chiefly 
through the N W Atlantic drift, and is 
without a great range of seasonal 
temperature at normal altitudes Rain- 
fall IS fairly consistent at all seasons, 
decreasing E until continental con- 
ditions prevail, with especially severe 
winters, although the large inland seas , 
modify these extremes S Europe 
has a Mediterranean chmatc, marked 
by dry hot summers and heavy wmter 
rains, conditioned bv the alternate 
W variables and the N E trade 
winds 

flora A great belt of coniferous 
ir (pines, firs, etc ) occurs in 

N W Russia and Scandinavia Traces 
of the deciduous forests (oak, beech, 
cto ), which once covered the central 
plain, remain at Fontainebleau, 
Arqut*?, und as the Teutoburger 
M aid S Europe has an evergreen 
forest of myrtle, cork-oak, laurel, 
and olive S E Russia, where rain- 
fall IS slight, IS one Iiugc natural 
grassland ; and N E Russia is a vast 
Irozen morasb, the tundra Cereals 
flourish — wheat on tlie central plains , 
maize or Indian com in the E Danube j 
basm and Lombardy , oats, barley, I 
and rye in N Europe and the Baltic' 
Viticulture is possible up to about 
40“ N , but citrus fruits grow only 
in Ifcditerranean countries Fruits 
such as apple, cherry, and plum are 
characteristic of the N plain 

f auna. Large wild animals arc 
almost extinct m W Europe Wolves, 
beats, and wild boars arc practically 
confined to the E — Russia and the 
Carpatlnans The rare chamois is 
seen on the high Alps Principal pre- 
datory mammals m W Europe are 
foxes, and otters, with a few wild cats 
in remote distnets European fauna 
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is apparently derived from Asiatic and 
African migrants European deer, 
liowcvcr, are not related to the 
Asiatic species 

Minerals Coal and iron are the 
most important minerals The chief 
coalfields arc m the U K., Germany, 
Poland, N E, and S France, Lorraine, 
and the Donetz district of S Russia 
Iron ore comes mainly from Sweden 
and Spam , copper from Spam, and 
Germany , mercury and lead from 
Spain , sulphur from Sicily , rock- 
salt from Poland, N E England, and 
Germany; potash from Germany and 
Alsace ; precious metals from the 
Ural district of Russia, silver, in 
decreasing quantity, from Saxony, 
petroleum from Rumania and S 
Russia 

I Races Asiatic infiltrations, the 
! Finns, I-apps, Tartars, Turlts, and 
Bulgars, have occupied parts of N E, 
and S E. Europe , and the Magyars 
of Hungary have spread along the 
Danube, but the inhabitants of Europe 
are predominantly of the white race, 
speaking related Aryan languages 
There arc three mam anthropological 
elements Mediterranean man, long- 
skulled, ratlicr short, with dark hair 
and eyes, represented chiefly by the 
S French, the Iberian races, Greeks, 
and Italians , Alpmc man, round- 
skulled, v/ith brorvn hair, medium 
complexion and stature, found largely 
in S Germany, among the Slas^, and 
in Belgium , and the Nordic type, 
robust, flaxen-haired, blue-eyed, long- 
headed, and usually tall, typical of the 
Baltic and Scandinavian regions Inter- 
marriage has produced many inter- 
mediate varieties, and migration has 
produced a great mingling of races, 
so that flaxen types are known in the 
Mediterranean, and some dark-headed 
^tihans arc tall Tlie British Isles 
have, perhaps, the most mixed popu- 
lation of all 

Rchgion. The Christian religion, 
professed almost everywhere outside 
Turkey, is divided diicfly between 
the Roman Catholic, Protestant, and 
the Eastern Orthodox Church Protes- 



irop« 


tSl Euape 

IS predombiant in Bnt&m iin(4*88 3I4) Pans ('* S71 000) Afos 
Gennany Netherlands Den cow ("781 000) Leningrad (2 7S0 000) 
ark parts of Svntierland and Vieiiiia(l 636 000) UaTS3w(l 176 000) 
^dmavu Catholicism Is strongest Glasgow (lOSSOOit) Hamburg 
the Latin countnra S German} (1070000) Kome (t 003 000) Buda 
Dstna Czrchnslovatda Hungary pe.t (IM6000) Birmingham 
id Poland The Eastern ehur^ is (I 01" 000) and Barcelona (1 OOO 000) 
ipported chiefly by the Slava of the Conunumcaltons The Curopeaa 
alkans except certain Yugoslav railieay systems are highly de eloped 
stncts '«hsch ate mainly CathnUc they ara dealt with in detail under 
nder the Soviet Government the their various countries Only N 
astern Church has lost inuch of its Russia is without rxten ive communi 
fluence uiKin the people of Rassia caUons Pans and IVrUn are the 
here It had for centunea its strongest principal continental railway centres 
lid Mohammedanism is still pm- Important lines run from Fans to 
xsed m many parts of S Europe Belgium Germany Switxerland Italy 
>rmei!y under Turkish doiruna Spam and the Channel ports (for 
on notably m Bosnia Herregovma England) Berlin is the centre for 
Ibaoia and Bolgana Moscow \\ amaw and S Centra) 

Commerce Europe s political boun Curopo The famous Orient route 
anes tend to cut across natural runs from Pans via Strasbourg 
mnomie areas so that internal com Munich Nieona Budapest and Bel 
ebtion IS severe and often highly grade to Constaatisople. An alterna 
oeconomie Great Bntaia France Uve route the Simp/eH Ontnl runs 
nd the Netherlands have Urge me Milan Zagreb and Belgrade. The 
stomal dependencies which farther Rs Danube j bine Elbe Oder and 
ind to detach their interests from the Vutub are important means of com 
ontioent and Russia for politicai mumcation and transit has been 
easons follows a separate course facilitated by the extensive building of 
PolUMl Divisi9ns The chaotic canals Roads in W Buione are 
osiboo in Europe has been aceento generally good but in the Balkans 
ted by redistribution of territory after evcnthemaln roads are still sometimes 
very warwithoutdueheedtoecononi impassable in bad weather Air ser 
: and nationalistic boundaries Treat vices have been greatly developed la 
» after the World War broke up the recent years AU the more ira{Mrtant 
iabsburg and Hohenzolletn empires seaporra are connected by steamship 
nd created new States ^oprincipa] and motor vessel services 
ontemporary States are Great Britain HtUeTy and Caihsal on Ponrdts 
lelgium the Netherlands Denmark tinct elements have blended and 
Iweden, Norway Italy Hungary reacted to produce modem European 
lugoslavia Bulgaria Rumania, Al uvibsatioii Greek art and specula 
lania France Spam Poitngal Cer tive thought Roman jurisprudence 
nail} Switzerland Anstna Czrcho- and Jewish raligious experience cnl 
lovakia Poland Greece TTurkey muiatiDg m Chnstianity earned the 
'inland Estoma Latvia Lathnania Mediterranean civilisation to its semth 
ind the USSR The greatest con under the Roman Empire The 
lentrations of population are m the fourth element brought an apparent 
iV industrial areas Belgium Great regress on in civilisation the Western 
Bntaia and Germany are respectively Empire collapsing before the Teutonic 
:he most densely inhabited Russia trlbn dunng the 5th cent a d But 
las by for the largest aggregate thiimsh the infusion of this new 
>ut her people are widely scattered oergebc race the older civilisation 
rhe largest European cites with their was eventually renewed Rum 
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sentativc government, modem democ- 
racy, and a conception o( itichviduiil 
liberty ithich made po'^sihlc the 
Itoformation and Renascence From 
Greek speculation came nil progrts.s in 
science and political Ihcorj' . almost 
all the institutions of government an 
knoun to-day by the names gistn 
by the philosophers of Greece Her 
literature and art have moulded 
progress ; her achievements have 
scarcely l>ecn surpassed Greek treat- 
ises, thougli often svTTong, created the 
curiosity vliich led to discoveries and 
produced modim science But the 
Greeks Mere unpractical, and it seas 
reserved to Rome to evolve political 
stability Her genius M,as pre- 
eminently legal and practical She 
united Europe W, and S of the 
Rhine and Banube to the Mediter- 
ranean cmhsation Roman juris- 
prudence Mas the foundation of legal 
practice m almost every European 
nation Christianity, arising lu ob- 
scurity, captured the Roman Empire 
in the 4th cent. As a civilising 
influence its work svas immeasc but 
impalpable, Morking through indi- 
vidual conscience and the belief in 
the essential relation of morals to 
religions outlook The church con- 
served the governmental and adminis- 
trative tradition of Rome and pre- 
served the literature of the ancients 
The most apt of the pupils of Rome 
among the Teutomc races proved to 
be the Franks Under the great 
Carolingian dynasty, m whom the 
W Empire was theoretically revived, 
most of Europe to the Elbe was 
brought under Christianity and West- 
ern government. The Carolmgian 
Empire, however, under fresh bar- 
banan incursions degenerated into 
the cunous pohtico-ethical order of 
society known as feudalism The 
modem State system evolved out of 
feudal chaos Germany was not 
united until the 19th cent , but 
meanwhile had earned European 
culture to the neighbouring Slav and 
Magyar kingdoms The earliest uni- 
fied States were those of the Atlantic 
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coast, dating from the Renascence, 
Exposed to tlic attaclcs of Asia, and 
remote from Western progrew, E. 
Europe changed slowly. Byrantine 
culture, tinged witli tlie Orient, tra^* 
mittcd liuropcan civilisation to the 
Ballmnsand Russia 'Jhe latter entered 
the European coraraonweaUh in the 
18tli cent , but is only juvt becoming 
Westernised ITic Biill-an States are 
the most backw'ard in the continent 
Modern Europe has witnessed the 
triumph of nationalism, but behind its 
apparent diversity is essential unity 
in racial comi>osition and mhented 
culture which may yet nsesupenorto 
tlie artificial barners duo to pohbcal 
considerations 

BfDuoareAWtY. G A. J Cole, TM 
Growth of Europe ; V. Gordon Ghifde, 
7 he Dawu of European Cimltsation 
(1025), H J. Flcurc, The Peoples of 
Europe , G B. Adams, Cwihtahoi 
during the Middle Ages, Reference 
should also be made to the Cambridge 
Medtaval History and to the Cam- 
bridge Modern History, and to their 
bibhogrnpbics. 

Europmm. For the charactenstics 
I of europmm sec Elkments A metal 
I belonging to the group of rare cartlis 
' Igv) It is of no practical interest 
j Eurydice [Om 'nisE], in Greek legend, ^ 
the wife of Orpheus (q,v.), who was so 
' giwl-stnckea at her death that he 
descended to Hades in search of her. 
Ho obtained her from Pluto on condi- 
tion that he did not look at her until 
they had emerged from the underworld. 
They had almost reached tli“ upper 
regions when Orpheus could restrain 
himself no longer, turned, and looked 
upon Eurydice, who was immediately 
and for ever drawui back into Hades 
Eusebius, name of several bishops in 
the Early Church The most important 
were, the Bishop of Vercclb (e, 370), 
an opponent of Ananism , and the' 
Bishop of Caesarea (c 205-360), 
author of a highly valuable History of 
the Church to 328 
Eustachian Tube, see Ear 
Eutaw Sprmgs (S. Cnrolma), Battle of 
(War of American Independence), 
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Sept 8 1781 the Ust senous engigc 
ment of the nar The British under 
GeneialStevfartgainedavittory Dibich 
they vere not able to follow up over 
the Americana under Greene 
EnUctiC, sea AV1.0Y3 
Eotectoid. see Ikon and Steel 
Enterpe [Orh f&J in Greek myth 
ology the muse who presided over 
lync poetry and the music of the pipe 
and flute 

Entropins (4th cent ad) Boman 
historian held high State appoint 
ments and was secretary to the 
Emperor Julian Kis work BrAiort 
um rerum liomanorum is a short and 
simple history once popular as a 
schwl book. 

ErangeLcal Atsooation. a religions 
sect simiUr to the Methodists founded 
in K Amenca by Jacob Albrecht 
1603 Branches have been formed in 
Germany 

EytogehesI Utdoo, a religious sect 
founded by James Mocnson in 1643 
after tus expulsion from the Scottish 
Bresbytenaa Church foe heresy The 
church is Congregational and denies 
the Calvinist doctrine of election (g t> ) 
Evans, Su Arthur John (6 iSSlj 
British arclueologist Keeper of the 
Ashmolean Museum (1884-1008) 
undertook exped tions in FmUod 
Lapland (1873) the Balkans (1676) 
and Crete (1893) He is best Icsown 
for bis discovenes at Knossos and 
other places in Crete where he worked 
almost continuously from 1893 to 
1933 {see iCCEAN Civilisation) His 
works include Cretan Pictograpfit and 
Pre pketn ctan Scrtpi (1896) and 
Scrjpia Mtnoa (1909) 

Eraos, Csrs&oc. modem novelist 
bom in Wal s was for some time a 
journalist and has written plays Of 
his novels which are remarkable for 
their biting satire of his Welsh com 
patnots Aolki g to Pay and fVaeps 
are examples 

Erana. Vice Admiral Edward. RJf 
(6 1681) Bntish sailor and explorer 
Entering the Navy he served in the 
relefshipto the Zintoterj' expeditJoii. 
IM2-4 and was second la-commandia 
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Scott a Antarctic expedition 1909-13 
taking charge on Captain Scott s death 
He commanded H M S Mokaivkinthe 
bombardment of the German Army on 
the Belgian coast 1014 and was in 
comtsand of II M S Bfole which, with 
H hi S Sit ft engaged and defeated 6 
German destroyers 1917 He com 
manded H M S Car{is(e and Pepulse 
after the Mar and m 19 0 was ap 
pointed Rear Admiral coDimanding 
the Royal Australian Navy In 1933 
be became Commander in Chief of the 
Africa Station and Acting High Com 
mtssionet of Bechuanatand Author 
of Son/Att^fA Scoff (19 l)and ToSweep 
Ike Spanish Afaiit (1930) 

Evelja, John (IC 9-1706) diarist 
fnend of Pepjy with whose diary 
however bis own has little m common 
He travelled widely and had an inside 
knowledge of the politics of bis day 
His Diary therefore is a record of 
history in the making and his inter 
pretattos of events is interesting and 
lostructiie He wrote many books on 
histones] aod ecooom c aubssets and 
on gardening in which he was an ae 
kftowledged expert Of these Syhia 
was the most important it dealt with 
aflorestation and led to great develop- 
ments to that direction 
EvenisgPnmros«((Ei«e(AerB) anher 
baceous plant of the order Onagracex 
allied to the willow herb (ye) It 
u common in gardens attains a 
height of 3 ft and has lanceolate 
sm^h leaves and spikes of large 
pale yellow flowers which open in the 
evming and d e towards the middle of 
the Jollowmg day It is biennial and 
Bowers from July to Sept 

Everest, the highest mcpuntain m the 
world a peak of the Himalayas 
situated in Nepal Trigonometrical 
meUiods have established its height 
as 29 140 ft It IS named after Sir 
George Ei-erest who surveyed the 
Hunaiayaa in 1841 and was the first 
to measure the height of the peak 
Several expeditions have been made 
m an att mpt to cimb the mountain 
principally in 19 < and 1934 They 
were preceded by a rcconnaisaace ex 
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jxxhtion m 1021, wliiUt mapped tlte 
countrv N of the mount-nn, and dis- 
covered the mo'jt jitomising line of 
ascent Harly in 1022 the hrst real 
attempt ii-as made, and a camp 
estabUeficd at a height of 25 000 ft , 
then a record height fora camp From 
tbi'i base three attempts tee-re made, 
and on the second occasion .i height 
of 27,300 ft was reached On the 
diird attempt an atalanche over- 
tvhclmcd the parly, and 7 member-, 
aero Itilkd 

The 1021 expedition elioso a route 
not so Imposed to .ivalanches, but 
steeper and more difficult On tins 
occasion a. camp «,ls pitched at 
27.000 ft , and a maximum height of 
28,200 ft reached, but 4 memben. of 
the expedition lost tlieir lives in 
boUt the expeditions the chief diffi- 
culties were the brc<ilcdo\vn of the 
transport and the necessity of complet- 
ing the ascent before the onset of the 
monsoon at the end of June Early 
m 1033, for tlic first time, a flight svas 
made by aeroplane over the summit of 
Everest, and photographs were taken 
\shich added considerably to tlic 
knowledge of the configuration of the 
mountain 

Evergreens, plants winch retain 
•some green leaves tiurouglioul the year 
The shedding of leaves is a response 
to seasonal change, and the onset of 
conditions m w-hich ssatcr loss from 
the leaf surfaces would exceed water 
intake by the roots , but certain plants 
hav'c hard leaves of peculiar internal 
structure, covered with a thick skin 
tlirough which water cannot pass, and 
so lose little even under tlie driest 
conditions Thus they remain on tlie 
plant to carry on food-making pro- 
cesses throughout the cycle of seasons 
Plants of tropical rain forests also re- 
tain their leaves for a long time, and, 
as the production of new leaves goes 
on continuously, they arc never devoid 
of leaves 

Everlasting Howers. The Heh- 
chrysa are the most useful of all 
everlastings They are of very easy 
■culture, and bloom with great freedom 
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'ihe flower; .are manv'-crtiouretl, ar-^ 
have a peculiarly beautiful glcesyitr 

face They arc invaluaWc for cultirr 

•ind for decoration during the wintf> 
months Tim flowers arc large am 
gay. They should be cut v.bra pafdj 
expanded and suspended head 
wards in a cool plare, 

Giutphal^uns is an allied genus, ab-'i 
belonging to the Oiraposita; fesuly- 
Jlost sptcics arc hardy annn.ab »■ 
bn nimK 

l/rirn.hry (it!//ifm,wi tricolor si a fin*., 
half-hardy' .annual, whose flowers are 
also useful for winter decoration 

Ilontstv, or Lttnarsa, is a crucifcwtw 
plant with uninteresting a'tgetatne 
habit, and has blue, vihitc, of purp't 
flowers which arc not remarkable, bn 
tlic flaltr ned discs on which the seem 
arc borne arc a clear ivory colour, ana 
make beautiful everlasting “ fio''"*^ 
winch are deservedly popular 
species arc .ill hardy annuals which 
thrive in any garden soil, and flow win 
May 

btaiic-c, or Sea I,avendcr, is a hardy 
perennial The seed should bo sown m 
spring, and the seedlings put into their 
permanent quarters in the autiinin. 
for flowering the following season Tla 
" flowers," which persist through the 
Winter on cut shoots, are coloured 
bracts 

Everlasting bcagac, formed in 1201 
by certain Swiss cantons for sen- 
defence against Austria After defeat- 
ing Austria m 1316. the League' 
decided to formulate a common foreign 
jiohcy 

Evesham, Battle oJ (Barons' War, 
Aug 4, 1265) the Royalists in largely 
superior numbers under Prince Edward 
defeated the Barons under Simon do 
Montfort, who w'as slain at Evesham, 
Worcs , thus ending the war 

Evian-les-Bains, a thermal resort on 
the French shore of Lake Leman, 
Switzerland The town is built on a 
slope, all above 1230 ft It is within 
reach from Lausanne, Montreux, and 
Vevey The Source Cachat springs, 
of bicarbonate of soda mineral water, 
are well Icnown Pop. (1920) 3200,- 
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Eyiebon, see Lanpiorc akd Tek again it often happens that from cer 
ATiT Mortgage tain prosed facts the Uw still make 

Evidence, any fact which tends to fresutt pilots as to th existence of 
produce m the mind s persuasionof the other facts ind then the opposing party 
existence of some other fact The will be forced to reb I or disprove the 
English system of law which reties on presumption eg a letter proved to 
thedecisioDOf ajuryof menuntraioed have ixen properly addressed and 
to weigh up and sift evidence has posted will be presumed to have 
rendered necessary the development of reached its destination Again the 
a la^e body of rules relating to evi other part> may not be permitted to 
denceand designed to make the task of set np and prove a certain fact thus 
the jury ea ler they are not however if A leads B to believe a certain 
higUy artificial rules but are based on thing and B acts upon this be) ef 
strict common sense They fall into A snll not be allowed to say that 
3 divisions — relevancy proof and that thing never existed This is 
cogency called estoppel 

rirstly it is clear that onlv those Finally comes the question of co 
facts should be proved which are n gency which does not arise until the 
time < a disputed facts upon which question of admis ibility has been 
the claim or the defence depends for decided and (be fact proved ^^'hat 
success or facts relevant to the tssoe weight is to bo attachea to a particular 
The law has consequently laid down piece of evidence ? The question can 
certain rules determining what (acta not of course be solved by rules but 
are adatssible la evidence and these must ultvays depend on the eirmm 
rules are stricter than the rulea of stances l>civion rests with the jury 
ordinary life *f the (act that A once though the judge can give valuable 
committed a theft is not legally helpbv analvsuigcarefutlytheevidence 
admissible to prove that he comtnitt d See also Pxoor BuRusv or \\rT 
the theft with which be IS now charged ness 

though in every-day Iif this would Evidence Circumstantial Judicial 
probably be taken into consideration esndeoce is either direct or cirtum 
Secondly (he facts must not only be stantial It is direct when th fact to 
relevant but roust be proved id a be proved can bo attested dirrrtfy by 
properway In certain eases no proof witnesseswbowerepresent whosawor 
IS required the court will take judicial beaid as the case may be or by things 
Doticeof certain (acts eg tbeaccession and documents It is ctreunMleR/ia/ 
of a sovereign Other facts must be as it must almost always be in the case 
prov^ sometiraesbythecvidenceofa of crimes secretly committed when 
witness sometimes by documents or there is no evidence to the fact itself 
the production and inspection of Uuogs bat only to matters closely connected 
(<g of goods asserted to be defective) with it eg m a case of poisoning the 
and the rule is that the best evidence chemtstwhosoldUiatparticularpoison 
available must be produced It would to the prisoner the sale is circum 
be useless to call a witness to aav what stantl^ evidence Both tvpes of 
is in a certain document if the docu evidence ar ejually admissive but 
ment itself is available Evidence the former naturally carries greater 
may be either direct go ng straight to weight than the latter 
the matter n issue as an eye wiCuess a Evideuee Kings, see Avproveb 
accountofamurder or eircunutamhMl EvipOB. short name lor a recently 
the evidence of a chemist who sold du<overed anaesthetic wba-h is given 
arsenictoapersonaccusedof poisoning intravenous mjeetton It quKicIy 
b> arsenic The task of proof may produces a surgical aiwesthesia lasting 
be made easier by the existence for o "0 minutes and so is used in 
odmissioKs made by the defendant or minor operations to avoid the psychic 
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shock of an csthcsm bj- inhalation j 
Chemically, it is the sodium silt of I 
N-mcth\l-cjc]o-hcvenyl-mothyl-birV>i'i 
turn lieu! 

Erolntion, literally an unrolling, is a 
process of oriierlv change A study of 
evolution attempts to trace the changes 
to their origin and to account for their 
occurrence Rcpeatedlj* in history, 
nations have evolved progressis tly 
until, after reaching the /cnitli of their 
lame ,wd poutr, their oiolution h,is 
proceeded as a more or less rapid 
decline, resulting, in some cases, in 
tlieir obliteration The rise and fall of 
the Assyrians and Baby lonians provide 
an illustration of this Thus evolution 
may be botli progressise and retro- 
gressive The disappearance of spe- 
cies, genera, and even of families, of 
plants and animals has taken phsce 
mIuIc new species and genera have 
ansen Tlie complicated modem 
steam-engine has been evolved from a 
simple kettle of boiling water On tlic 
otlier hand, pieces of macJiincry, now 
worked easily and simply, have been 
enabled to do so by a long senes of 
improvements and complications that 
arc not apparent Similarly, tlic 
evolution of organisms almost cer- 
tainly proceeded at first from relatively 
simple to more complex forms While 
tlic sociologist IS concerned witli the 
evolution of society, tlio historian with 
the evolution of nations, and the 
scientist witli the evolution of his par- 
ticular science, to many people tlic 
word " evolution ” is connected vague- 
ly witli Darwin and monkeys llus 
article ivill consequently deal with 
what IS termed the Iheoryof JCvolulton, 
and the evidence on which the theory^is 
founded 

The hypothetical organisms, believed 
to be tlie ancestral forms of all subse- 
quent living creatures, have been 
named Prohsla, and must have 
resembled certain bactena m their 
ability to assimilate inorganic com- 
pounds Whereas some evolutionists, 
the mechanists, think that livmg 
organisms once arose from material 
generally recognised as inorganic and 
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non-living, others, tlie 
that life in sornt way wasaddtdMi®^ 
physico-clicmical sttuctuTc. ” 

mcclnnists and aitalists " ■ 

once Inmg organisms 

re prcKhtccd by tliesr ^ 


Wilt: 

and that forms recognised 


row arise only by the _ 

other, A Uurd «cw is Am V 
dificrrnt species was creatcu - t.' 
atcly, and h.-is been maintained o) 
prop,agation through the ages 
tlicorj’ w ill be discussed 
the cadence for and against the 0 


LiiW tJVlUViiWU IVl tklJW' - r»K' fiC 

ent views — evidence based 


jial.-contology (qv), onibry olog) (? ■ 
and phytogeny (gv) Tor simpl 
tion, plants and animals will 1> 
sidercd eepatately , „ 

AnitmU Pala-onlolcgical he’d 
The preservation of dead organism _ 
the different geological strata i 
pendent mainly on the stnicture o 
organism, and on the nature oi 
material surrounding it 
the soft parts of plants >and 


l-'Ui to Vi , 

decay, and only' the hard tJ 


the firm cell walls of plants 
skeletons of animals are pr®®®?; 
Consequently, evidence of 
of tlie Protista, and of 
animals such as vanous kinds of "wor 
and Protozoa, cannot be expectea 
the oldest strata The absence 
fossils and casts of animals and piW 
cannot be accepted as proof that tn 
did not exist 

The oldest-known fossils are those 
invertebrate animals, but the structu 
of these is far from simple r 
T nlobtfes (q v ), an order of t 
Crustacea (q v ), were found in t 
Cambrian rocks watli many' enno 
Echmodermata (q v ), Brachiopo 
[q V ). and Cephalopoda The livi: 
representatives of these animals cs 
therefore, according to some estimati 
trace their ancestry for over 26 imlli' 
years Other estimates give 60 miUr 
as more probable In either ca; 
the ancestors were even then, judgr 
by their structure, well advanced ' 
their evolutionary course With coi 
paratively long intervals between th< 
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occurrence, fossils found m succes- 
sively upper strata are those of Fishes, 
Amphibia, Reptiles, Marntnals, and 
Birds {qg v ) Man, tlie most special- 
ised Mammal, has a very short fossil 
history 

The supposed evolution of the horse 
from a five-toed ancestor can be traced 
to the Ixiwer Eocene, lyhere small, 
long-tailed animals, having five toes, 
comprise the genus Phenacodtts The 
size of different species of these animals 
vaned between that of a sucking-pig 
and of a lamb, and they moved on their 
toes Higher in the strata is the genus 
Hyracothenum, the oldest horse-hke 
animals, about as large as hares, and 
having hands (i c fore-feet) with only 
four digits The first digit, corre- 
sponding to our thumb, was not de- 
veloped, but in another genus, Eohip- 
p»s, this was represented by a tlun 
rudimentary bone termed a splint 
bone Eoluppus was about one-sixth 
the size of a modern horse, and had 
feet with three toes, the fourth being 
represented by a splint bone On both 
hands and feet, the third or middle 
digit was stouter and longer than the 
others 

Following Eohippus came Proloro- 
htppvs, a genus of animals, c 14 in 
high, with no rudimentary thumb 
They were succeeded in the Middle and 
Upper Eocene by the slightly larger 
Orohippus, with feet similar to those of 
the preceding genus, but with more 
highly developed molar teeth In the 
Upper Eocene another genus, Epihip- 
pus, appeared The hand bore four 
fingers, the two lateral ones being very 
tlun and small, and the foot had tlirec 
toes w’lth only the middle one well 
developed The tcctli showed an 
advance in structure Similar but 
larger forms, Mesohtppus and Mtahip- 
pus in America, and Avchtthermm m 
Europe, are found in the Obgocenc, and 
m the next period, the Miocene, fossil 
forms are abundant, and the group 
seems to ha\c reached its maximum 
All the genera consist of three-toed 
animals having a well-developed 
middle toe and the lateral ones very 


reduced. This reduction, j 

panied by an i°c«Me « size, « 
carried farther in 
the Phocene and Upper Mio ^ 
America, and in the 5®““® " I 

which also appears m tie ^ 

all these genera the ttord di^ , 
only one developed, tte 
ones on hands and feet being . 
to splint bones 
the European genus, 

was three-toed Eqtius, th 8 
including modern horses, 
extinct in Amenca during tn 
toccne period, but has g , 

continuously m Europe un 

^■'similat^vidence, though Icss^ 
plete, exists of the evolution o 
phants, camels, whales, P 
Mollusca, and vanous other an • 

Man is a Mammal, mcludco 
marmosets, monkeys, ba*»ons, 
apes m the sub-order AnO^opoidje 
the Pnmates (q v ) The c® 
fossils of Primates are found in 
Lower Eocene, and are ^nong 
have had a common origin ''’'i™ 
ximivores, but tlio complete sen • 
fossils has not yet been discov 
The oldest Itnown fossils ol r 
belong to the early Pleistocene ejx 
and are the famous London s 
winch Sir Arthur Keith suggests^ 
have been tlic ancestor of modern rr 
and the more ape-Iikc Taungs s 
blasted out of a limestone ciin 
a depth of 80 ft , at Taungs, 80 
N of Kimberley, S Africa 

The first Neanderthal man, touni 
18flG, had so extraordinary a skull 1 
some scientists regarded it as 
iltgenerate type, while otlicrs dci 
that it was human Vanous o' 
Uuman fossils have since been 
cxivercd, inciudmg the erect ape-i 
Piihesanihrapus erecius, the Piltdi 
skull, with larger cranium, and 
Crd-Magnon skull w'lth a shg; 
larger cranium than that of iivci 
Europeans. 

No fossils have yet been discovt 
that are indisputably regarded M 
common ancestors of man and 
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teeth ^ the stn, ?°"^°’'nia- / verv ri.ff P^^®as, and relatii 

^■^'ocene an^ n*‘=''-'«tists 55“^*= 'ts / by^em Wt”‘ is 

ape,tob^?i."P''->'°P'tte«« „ the T 3 arJt^„^°^°Sy Certain Cr 
bought Com ^ when ari Saccuhna, 

ape^ o^S®™°n ancesfn b?J;“ more than s 


OtW™°" ^««s?or of bZTaU^l^’ 

"S‘"A?r “ s'p 

^eveJope^s* “Wbryos of / that even % ^“"'^ver, be remenih 

stages of that at I '^°haite orabiyo passes th 

P'^t Sight rt,^®''®^°P'Pont It / phase 

■^GtrwG/'n ■ . <t'fficu]t t„ j't Was at/rl,#r„® it ever dewinn it 


covered tiT ^‘^tn cent W n ) wass 

^eveJope^s* “Wbryos of / that even % ^“"'^ver, be remeint 

stages of their‘!l^‘‘^^^y that at I '^°haite orabiyo passes thrc 

Sight rt,^®''®^°P'iiont It /phase co!,]?‘^.°^ ai 

bertveen the to distm'"*'^^ “*/ ^'^arent sn'^ “7®'’ deveJop int 

man, and ot the 11’®^* / ‘^^Perts animal, nor ira 

itforeover, thesf.^”°“® other / ‘^^ick for ”V®take an embn'o o 

m tteireariie^ta"’^™”’“^ian eml*”'^*® /^‘^PtiJo or 

embtyos of stages of tf ^ ™^»nmal Thepisci 

birds As a ^'”P^“^'a rcS^i ‘^'®tinguishaW®“«-®'”*’tyos arc ahra 
coveiy, Haeckel of ' thTi'"’' / ^hes, and fr^ ® the cmbi>os 

etnbryo .n X concluded thi" *s- -ewWe^ilr ‘'"“‘her 
through the sn m ^“f°^opmont I ^ogv to a i f 5 ^ Phytogetiy Ig v ) Home 

hmo Passo^“f?°° °t '’tagST / ^‘^“tion Si^tof^^ 5 

therfra £ through subse..£?f.'”'?'t'^tJuaIs as speciM 




mg ,7; '=®™bryotvitb ,t"‘"ent of the/ and tbX «maiie, Uieflip, 

ft/ g 1 descent '^°wtosho« l?'"”^«Jy conit <1 iimdt a 

tim ridat'"''", cmbr!'^^°"‘'^°^^thc / syT'^” "’“scaJap nc™ 

«>iminated‘''^F"”'«Portant ph««“"^^ rn‘'^e«“ ''hfee/'^^ 

- ““.kopj™”** pS™?i f “""S Ss '°“"'* S “ottf?” 

devil?" and/pj f, '"''on tl?at J° °t anotbi 

tie iecoS"""' °t g?,73""'’- 'wthout cte'" atu^d^i?'” ml 

nee in tt.°^ increased ,. ®bscunt\ /.,„.. 'i‘^alionofr.u??i "ff a scheme i 


th7;ec?S?'=“t of g ;,73^"ts s„fhou7 Cl2i"r'" 

nee in the'^ ^ ’“orcMed j, ®t»ountj /stoii '^'^'^tionof pjaf??"®^ 't schemi 
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by tbs y>u«ntt w®sJ i b« inbsnttd Snd <■» tbs tyiMnnwwn of Ihs herwjitary 
tjtlwi'* In Ibctr oS^pnof factor* and a ctiango in the chrotno- 

Thn tbeoo' is y<%enlly dr*eritic<i a* tome con*tilBti}n o( the eerm cell* 
the Ibeory o1 lalicntaat** ol ae<}«^r^ afiecl* ihr ch.irartrr«tica ol tiie 
ctunctrnstics It would rxpiam tbs Imiivid lai anting from (hetn In 
cvolatioa of the borw* for liutnrKS by some cases hormone (j r ) m^y effect 
wppoinf that the five-tt>e<l ancestor germinal chatjge* 
adapted itwif to chaageti solt and tVhile venation heredity and com 
general environment by using lU tvtmon in the itr ggle for crtstence 
lateral digit* le«i and Irs* Soeceed haw been tie mam letermuiints in 
generations wonU coasermcntly theemiutionacy pmer** isolation also 
ptodoee shorter and aborter lateral tias pU)eil an iT»r«rtant part Oar 
digit* until eventuallv they dIsap* win found in the Galapagos Islands SO 
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peared and the fourtoed horse and kindionandbirdsnotfoimdetseielere 
•ubs^uently the three-toed form Theseahadeflectivelyentoffthcfauna 
srouldevolve Similarly theooetoed from eommunicat on snth the mam 
horse would bo derived irotn the three land Physiological isolation due to 
toed ancestor Thi* theory which the prevention of various matings by 
will ba more fatly discussed under the attainment of scsual maturity of 
heredity (jvl i* not supported the sexes at different pero^ of the 
icperimental evidence but it ha* been year by incompiatibility of sire and 
ibowTi that changes in the germ cells structure and to infect lity owmg to 
sometimes occur and result in changes lifiereocrsinthegermceJlsthcmseivrs 
in the Inctivitml The chromosomts ^vsitspartm thecourseof evolution 
in the cell » ) provido A material baa a Whereas evolutioti usually results m 
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the production of divergent types, >l 
nia\ nlso be coincrgcnt Ibe lizartl 
and ne>vt, for example, although un- 
rtlatecl, have apparently very nunilar 
structure Bats, birds, and insects 
have .0) ptodiiced vings, but of very 
different origin Convtrgent caohi- 
tion m.iy gcncnnlly be regarded .is the 
result of the adaptation of different 
forms for similar functions, .and inst* ad 
of hdping 111 the determination of 
relationships, it may be verj mislead- 
ing Sec aho Analogy , Antjiro- 
POLOGV, Buysical, Biogenesis, I'os- 
stLS , Geology , Hosiology Bini lo- 
CRAPiiY' The Origin of Species, bj 
Cfiarles Danvin , Lvolutionary llioiogy, 
by Arthur Dtndy , '1 he Story of 

Lvolulton, by B C Gruenberg , The 
Anltauiiy of Man, by Sir Arthur 
Keith . Evolution, by J A Tliomson 
and P Geddes , Evolution of Plants, 
by V H Scott 

fivroux [A-vRt], town, capital of 
Eure department, S of Rouen, 
France fherc is an llth-ccnt cathe- 
dral in the town, but no other monu- 
ments of note nie industries are 
glass-blowing and iron-works , the sur- 
rounding country is devoted to fruit 
culture and stock-raising for the market 
at Evreux On tv o occasions the town 
has been set on fire, once bj Henry I of 
England (1119) and later by Philip 
Augustus The clock-tower was 
erected by the English in 1417 Pop 
18,840 

Ewd, see Sheep 

Esving, Bir James Alfred {b 1805), 
British engineer and physicist, at first 
assistant to Lord Kelvin in engineering 
work, was Professor of Itfechanical 
Engineenng at Tokio university 
(1878-83), where ho studied earth- 
quakes, embodying the results in a 
Treatise on Earthquake Measurements, 
(1883) He then became I’rofessor of 
Engineering at University College, 
Dundee, and in 1800 Professor of 
Applied Mechanics at Cambridge 
In 1003 he left Cambridge on his 
appomtment as Dncctor of Naval 
Educabon, and in 1910 became 
Principal and Vice-chancellor of Edm- i 


burgh Uxiivereity, retiring in 1020 
He inYcnted several devices for testing 
tlie quality of iron, such as a hj'steresis 
tester and a permeability bndge 

Eiammations, tests of capacitj' fol- 
lowing a definite course of study In 
the 12th and 13fh rents , candidate? 
for degrees h.id to submit mainly to an 
oral test, wliicli consisted in defending 
a tfiesis against one or more examiners 
In tfic foUowing cenfnncs written 
examinations (see Edl'cation xn' 
iMoPLRN Statf) became more frequent, 
and nowadays arc tlic general prelim- 
inary to entry into most professions 
The average cfuld’s school years are 
marked by a senes of cxaminaboas 
If he starts ,at an elcmcntarj' school, 
tlierc IS first the exaniination for 
entrance to a secondary school at the 
age of If There follows the school- 
feav'ing examination, .md/or matnciila- 
bon Tins examinafaon passed,^ an- 
other 2 years' study leads to the higher 
school certificate, and a further 2 or 3 
years at a university leads to the 
bachelor’s degree If a person enters 
tlieCivnl Service(y v ), each upward stage 
IS marked by another examination 

Varying wath tiio subject and stand- 
ard required, examinations tend tofah 
into 3 div'LSions (J) vvntten, (2) oral, 
(3) practical, the importance attached 
to each section being dependent on the 
profession 

As personalibes vary, so that 
examiners and pupils botli fiave vary- 
ing reactions to examination, and as a 
rigid standard for passes is manifestly 
unfair wfien questions relating to 
perhaps 4 years' study can cover such 
a tremendous field, it is beginning to 
be realised that formal examinations 
are not the best test of capacity There 
IS a grow mg tendency to question tlioir 
value 

Exarch, a title borne by both pohtical 
and religious governors under the 
Eastern Empire, e g Exarch of 
Ravenna , it is still used as an 
ecclesiastical title m the Eastern 
Church, where, e g , the head of the 
Bulgarian Church is called an Exarch 

Exarchate of Ravenna, an Italian 
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State ander the government of an 
Hxarch which recognis d the authO' 
nty of the Emperor of the Byzantme 
Empire from the fall of Home nntil 
A D 752 The temtorj was gradually 
dismembered by Lombard conquesta 
and by the growth of the Papacy as a 
sectilar power 

Eicalibnr [ekska ubO] the swnd 
of King Arthur who received it from 
the lady of the LaVe At Arthurs 
death Bedivere cast it into a lake 
where It was taught by a myslenouv 
hand 

Excavator st« Dkedcm 

Excellency a title of honour first as 
sumcd by Charlemagne in the 9th cent 
To^ay « »s applied to all ambassadors 
and tn Great Bntam to the Viceroy of 
India and the governors of colonies la 
the United States it is assumed by the 
Governors of States only but in Italy 
It » a conunon form of polite address 

Etehatige in economics not only 
tnuuactioos in the nature of torter 
but also all sales of goods or services 
for money whether paid for by cash, 
cheque bill of exchange draft etc 

The name is also given to stock and 
p^uce markets such as the Stock 
Exchange fye) the Cotton Exchange 
and the CoSee Exchange etc The 
Baltic Exchange (ye ) is another 
example Fere fn £reian/i is (he 
buying and selling of foreign currencies 
and Bills of Exchange (y v ) 

Exchange. Bill ^ tea Bill of 
Excbange 

Exchange EgnalissUofi Accoont. a 
fund provided by the BnUsh Govern 
ment and managed by the Bank of 
England for combating excessive 
s{>eculation and thus preventing wide 
fiuctuatlons o the exchange value of 
the pound sterling tVhen a currency 
IS divorced from gold its value in 
relabon to otb r currencies is Iiabfe to 
fluctuate from day to day since its 
exchange value is determined by the 
supply ant demand for the currency 
for exchange purposes and also by 
fpecnUtive act xnties (sea Colo Stan 
OARO) SVhen Great llntain suspended 
the gwd standard in Sept. 1931 it was 


5 Exchequet 

decided that eSorts should be made to 
prevent wide day to-day fluctuations 
though It was realised that any real 
npward or downward trend couid not 
be ewntroUed by Government inter 
venuon The Bank of England 
operate in the market for some tune 
buying or selling doUars or francs 
to achieve this purpose Smee the 
resources of the bank were limited nod 
the nsk of heavy loss was greater than 
It should assume a special account was 
created by the Government on July I 
103'’ of £lS0 millions io which was 
added an old dollar exchan e fund 
of /^S millions which the Government 
had maintained previously In May 
1033 the Exchange Equalisation Ac 
count was locreased from this ^175 
(nilIionsto^375miUions Theaecount 
may bold gold sterling or foreign 
currencies and buy or sell from one to 
anoUier to iron out Ouctuations in 
sterling Operations ha e been chiefly 
IB doUars and ffanc»~thou|b since the 
United States left the gold ftandafd 
the account s activities have been 
directed to steadnog the value ct 
sterling in terms of French fnnes and 
in part Dutch guOden The effort 
of those oprratiDg the account is to 
make speculation m sterling as dan 
gerous as possible 

Funds were first provided by the 
issue of Traasvry BiUs {g a ) amd to 
the Bank of EnglanI when anl as 
luodswereneeded Fore gn Exchange 
IS bought with these foods from a bai^ 
or other iiutitutioDs m the London 
Market the sell r being paid by a 
cheque which increases his deposits 
with the Bank of England Thus the 
purchase of Foreign Exchange has a 
slightly inflationary effect as it 
increases the cash of the bank while a 
sale of foreign exchange has the reverse 
effect Sea also Bankiko avd Cbeciit 

&(ebeqner (or Treasury) Govern 
ment department dealing with State 
finance introduced by the hormans 
The name Is derived from M juter 
(chess board) or Lat uaeearium the 
original name of the department It 
consisted of two departments the 
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of tbe defendant t lands as 
of his goods and chattels by 
I persona calJed seqnestrators who may 
bv leave of the court sell the personal 
I property and pay the proceeds into 
court to be dealt with as the court 
mav direct 5 t elro Distress 
A erator see Persoval Reprb 

SPNTATiVB 

Exeqular document isened bv the 
IleadotaState granungtecognitmto 
a foreign consul appointed thereto 
Ex«t«T county town of Devon h re 




Exeter 


on the R Eve, near the e‘.t«arj% with 
wluch It IS connected by canal It is 
an important rnihray junction and 
market Tlie chief industnci arc 
iron-founding, paper-making, cider- 
and beer-brewing The old ivoollen 
industrj’ has entirely disappeared 
Exeter is also a cultural centre, its 
University College of South-West Eng- 
land (1022) being afTiliated to Oxford 
and Cambridge The town contains 
many Roman remains, a cathedral, 
chieily of GoUiic stj le, a Norman castle,’ 
and a fine hbrnrj with many valuable 
old manuscripts 

Exeter arose »is a Roman town 
founded on an earlier British site It 
was, the scene of much fighting ’vith 
the Danes, and was taken by William 
the Conqueror It was given a 
Charter by Henry I which made it 
practically the equal of Loudon A 
number of powerful guilds grew up 
there Pop (1931) 00.039 

Exeter, Earl, Marquess, and Dote of. 
The 1st Duke of Exeter w'as John 
Holand (c 1332-1400), half-brother 
m Richard II He was Chamberlain of 
England, and was created duke m 1397 
Tlio title of marquess was bestowed m 
1523 on Hexry Courtenay (c 1490- 
1538), Earl of Devon, executed bv 
Henry VIII Thomas Cecie, 2nd Lord 
Burghlcy (1642-1023) was created Earl 
of Exeter in 1605, his descendant 
Henry, loth Earl (1764-1804), be- 
coming 1st Marquess (new* creation) in 
1801 The present, the Sth Marquess, 
is WiEEiAM Thomas Browneow Cecie 
(b 1876), his son and heir being Lord 
Burghley, the British athlete and 
M P 

Exhiblhon, a display of goods for 
the encouragement of trade, supple- 
mented with public amusements and 
sights , a development of tlie 
medieval trade fair A senes of 
exhibitions arranged by the art fac- 
tories of France were held between 
1798 and 1800, and the growing inter- 
national trade of the lOtli cent 
rapidly mcreased the size and scope of 
such displays Exhibitions assumed 
national importance, and m IROI an 
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„ Exodus^ Bn 

international eschibUion, held m 
Park, in a building aften.-atds 


I'arK, in a ouhujuk 
as the Crj^tal Palace, 


million visitors Succcsswe - - 

1855, Ki' 


tions were held in Rins m 
(for which the Trocadero P?!a« ^ 
built), 1889 (for which tteEiSd^ 


built), lior wniuu , , 

vvas bu.lt) and JSOO 


tlic largest attendance ever 
an cxlnbition — 39 millions' hn^ 


an cxJubition— 39 miuioi« 

ant exhibitions were also held at \ 

in 1873, at Philadelphia ^in 
Chicago in ' ' 


r-iinaueip‘ii>» -- 

c-jucago iji 1893, and at St 

1904, the rcceipEs of the latter amonw 


ing to nearly /lO millions. 

Since the World War the 
exhibitions has been foAtCT, on 
scale as great as ever. The 
Empire Exlnbition held 
1024-5 demonstrated the industD 
resources of the Empire, ana ; 
attended by 27 million ‘ 

1926 a special exhibition of 
and Industrial Arts vias held in ^ 
and m 1931 a huge Preneb Wiom 
Exhibition on the Wemblej plan 
remarkable World’s Fair 
Chicago in 1033 to celebrate a ev 
tenary ol progress was opened oy 
harnessing of a ray of light 
star Arcturus, whiiii began its jon 
at the time of the previous evhiW 
of 1893 ' 

Very few exhibitions pay their 
and the loss borne by the Stare 
regarded as a legitimate mvestmW 
the interests of trade Large nnmn 
of manufacturersand traders co-ope” 
and receive orders 

Ex-hbns, see Book-peate 
Exodos, Book of, m the Old Tes 
ment, gives an account of the “ism 
of Israel from Joseph’s death tn t 
2nd year after the Israelite exoo' 
(? V ) from Egypt It includes son 
of the Hebrew moral codes, e g ^ 


Decalogue {qv) 

Exodus, The, the migration of^ 
Israehtes under Moses from Egy’p^ 
Palestine, recorded m the Bible in * 
books Exodus to Joshua V'hetl 
this record is historical or not n 
disputed question, as the bibli 
narrative has not been corroboral 


’J" Egyptan records There are how 
ver a number of Egyptian parallels 
egarded by bistonans as not im 
lobably associated with the narrative 
a descnbed in the Bible 
Exogamy smTotemisw 
Ezorcum, «« ^\ITcnc^lAVT 
ExpaBSion. see Heat Metm^ 
Expedibooaiy Force a military body 
«nt abroad to fight as applied m the 
iSorld t\ar to that sent by Great 
Jntain to France and Belgium in 1914 oi 
: BEF 1 and by the USA to 
France la 1917 ( d E F ) 

Expert, a person having spet-ialised 
h:nowIedge by reason of his profession 
In law witnesses who give evidence 
upon matters within their professional 
imowledge Bs distinct from the par 
Cimlar questions of fact an log out of 
the case < g doctors as to the effect of 
drugs etc 

E^lorsttofl Little of tbeworld was 
■mown to the ancient civilisations of the 
Meditemnean and the river vail ys of 
Mesopotamia \Vsr and commerce ex 
tendM their knowledge the Pheeai 
Clans explored the coast of Afnca (e 
600 B c } and according to a doubtful 
legend mined tin in Bntain Wats 
brought Egypt and then Greece into 
touch with the empires of Mesopo 
tamia and the armies of Alexander 
the Great penetrated as far E as the 

Under Rome the limits of the 
Empire were pu bed steadily outward 
By some howe ft it is held that 
these explorations were more in the 
nature of rediscovenro From archc 
ological finds it has been possible to 
piec together a sort of provuional net 
work of ancient trade routes along 
which commodities passed from one 

C of the known i odd to another 
:e IS no doubt that from time 
immemona] merchants had found a 
way through the primeval European 
forests to the far N whence came the 
Balkan amber so highly pn ed that 
the Arabian frankincense passed by 
stages across the Red Sea or over the 
desert routes to Egypt that from far 
off China the caravans connected up 
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with Central Asia and Persia to bmig 
the precious silks to Tyre on the edge 
I of the hfediterranean and thence to the 
for flung network of the Phcemcians 
' It IS likely however that the geo 
graphical knowledge of the merchants 
Iwasaicnos ledge restricted to the roads 
and the caravan routes and earned 
'with it little of that detail and tinder 
staiwltng of the various hinterlands 
' ihich the Romans later made their 

Under Rome a period of systematic 
exploration set in Hand in hand with 
the expansion of the Empire went an 
expansion of geographical knowledge 
Europe was largely explored and a 
system of military maps showing mile 
stones was drawn up 

With the fall of Itome the unity of 
civilisation was shattered Saracen 
conquests cut off Africa from Christian 
Europe which under Charlemagne 
became less centred on tbe ^tedIter 
raoean contact with the £ Romta 
Empire was lost During these 
Dark Ages voyaging continued in 
the H The \ikings forced out of 
their native habitat by pressure of 
popuiatioo voyaged forth in search of 
new lands for pillage or settlement 
It I during these vnyages that they are 
recorded to base founded settlements 
onCreeclandfr IOOOaii) andreacbed 
land to the W believed to ha e been 
Newfoundland and possibly the coa. t 
of North Amencn These discoveries 
gave n»e to a tradit in that some 
where to the W there lay desirable 
territory In the Middle Ages the 
world was slill largely the narrow 
worldoftheAncients though tbelimits 
were being steadily pushed back Tbe 
centre of civilisation was no longer 
Rome and Italy The towns of Ger 
many and the Eow Coontnea earned 
on n flounstung trade the ancient 
trade with the Baltic countnes and 
Muscovy which had from ancient 
times pa sed by the old ronUa to S 
Europe and Asia Minor sras drawn into 
direct cootact with Central Europe 
and the prnselytts ng t al of the 
Teutons combined with conunercia] 


nxjiIoTnlioa "I 

p.ml) tu'ji Ibe liird’i o{ the 

N r ft^litc into tSt" orhiS of ttvth 

111* Han'fcstic I f'? t ) 

«ith vhtt are n'>5" the JHilir Shtht 
Ihe Ttutoaic l.nirlil’s d'-ftv^te'l the 
f>\rh.ifi VO'S nt'tl ton^ertrr} thfax to 
( liri'.tiansty Thi- lurr)er> snifio^^ to 
the L by tlio SaTJiteni nntt Tatnf' 
Necri occaMomilv i>iircwl nni! area, 
will kaov.o to the Ancient ttorhl le 
wimi \nrtitlj kno'Mi bv tlie Mi'IdIc 

ScM-ml irAM.hw p>'ntvrrttetl 
into the Ha'll and retnincd mth ac- 
counts of tlieir i.o;af;c*> Tlic most 
notable ncr« John of I’l ir dt Ciirpim 
and tfarco Poio riie former, sent b> 
Pn()c Innoccnl IV' as anibi'sador t<i 
th- Tartars ilien attacking Uussia. 
wiulratcd as fir T, as Karoknm In 
Mongolia Tlie latter in 1271 journeyed 
for trading piir-fKises through Palestine 
and l\r-n until he rraelii-d China, 
where hi spent 17 years m the service 
of the Hmperor On his re'tum journey 
in 1202 Marco Polo passe'd through the 
Cluna Sea and tlic Indian Ocean, up 
the Persian Gulf, through Persia to 
Irtbuond, and so to Venice 

Tile advent to power of tlie Ottoman 
Turla. cut off trade routes with Uic 
Cast At the same time the iinproxc- 
ments in navigation and in the use of 
tlic compass made inantime voyages 
safer The possibility of adventuring 
across unknow n seas instead of hugging 
thocoast-hncopcnediipnew avenues for 
exploration Trade with the V, Indies 
and with India was for long the main 
objective, and a route was sought by 
sailings round Africa Tlic Portuguese 
led m this effort By 1 450, settlements 
had been made m the Canaries, the 
Madeiras, and the Azores, and VV 
Africa had been explored almost to tlic 
Equator Meanwhile, projects evere 
mooted to reacli the E Indies by' 
sailing VV Geographcrswxrc begmmiig 
to Gunkof the xvorld as aglobe I-Vipular 
hostility to this conception delayed 
exploration VV , until in 1492 Colum- 
hus managed to overcome opposition, 
sailed across the Atlantic and reached 
the W Indies, thmking them to be a 







In 1 1&7 Vasm da lb* 

Cape of Good Mope rnd 
L coast of Africa fa i. 


icork at the..e greet Sis asf 

was filled m n dtiail Vy, 
nussmnan-i Ihe fesdet^hl^;},. 
ment were Uktsr 

dindt-d the «ew' world pj' 

under the aiitbority of fh® * 
of l>i mareation bf 1493, vuppf ' 
bvtlioTrc.it> ofTordcsiUss w * ^ 
The cirrumnavig.ifioti 
by Magellan m 1519 brought 
and Western exploration 
spectisc He sailed rounds A 
tJirough tin straits ttatnea • ^ 

him, and ,n a journey ^ 

pnv.ation crossed the 
PhiUppincs, thence to the ^ . jo 

ncrosVthc Indian Occ.tn. and hoffi 
Eisbon iirt the Cape of poou » P 
Brake’s voyage round 
notable, in that it marked the 
ciicc of England as a nnaritiinc t 
soon to be of grc.at influence in 1“^^ 
ing exploration Desire >0/ J joot 
nation.il rivalry, .and a longing »o 
iroxc tlic Bntisli on to attempt o 
outes to tlie East TJie W ro»‘lr^ 


Magellan Straits or Cape Horn, 


and 


the E I'm the Cape of Good 
dangerously near Sp.anish and 


guest settlements Attempts w ere m* , 
to find p.issagcs to N E and N V\ 
thus opened the long chapter of 
ixploration Tliese attempts P™' , , 
like fruit for nearly two centuries p 
Arctic and Antarctic 
rheir motixc became less and less tna 
af trade, more and more that of adven 
hire and, later of scientific discos’cry. 
rhe 1 5th and J 6tJi cents , the gccat age 
}{ exploration, altered completely the 
naji of the known world Except for 
Australia and the Par East, the coast- 
inos of the world were rougldy known 
riicso discoveries changed tlic history' 
>f civilisation The trade of the world 
>egan to follow the long sea routes — E. 
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na tho Cap« of Good Ifope and Capo Afnca foclndod the \ letona Falls and 
Horn to the Americas across the Lake Ifyasa and Mary Kinjislej ex 
Atlantic The maritime countries— plored V/nca The Afghan Mar 
Portugal Spam England and Holland and the necessity for s curing the N E 
—rose to power The last two were frontier against possible Kussian ag 
close to the old routes near riandeis gression led to discovenes thereand to 
a centre of medieval trade and to the aseneso/importantexplorationsinCen 
new The discovery of silver in Mexico tral Asia and Persia by Bnti-h officers 
had a lasting influence on the political Thcopening of China Japan and partly 
std economic development of Europe of Alnca was doe mainly to com 
The rise ol prices through the intnv metcial motives Improvement in 
duction of great quantities of siKer transport particularly in America 
into Europe profoundly affected the threw open vast fertile areas to 
medieval economic system colonisation There the settlers 

The next two centuries — 17th and steady pushed back the frontier 
18th— were notable for the coatinua crossed mountain ranges bridged 
tion of this maritime exploration and risers frequently momngfaria advance 
w the beginnings of land exploration of exploration 
Trading companies such as the East The day of casus) trade and 
India Cempanv ji ) extended thw pillage had gone and toJowaatiois 
operations and increased geographical begun Macdonald surveyed in Afnca 
knowledge They penetrate inland before lapng a railway Australians 
As In India and America but kept explored the interior to And sheep 
^Uunreachofseaornvercommonica pasture land The linking of economie 
tioiu A new continent was dis and poi rical motives in economie 
covered bvDampierin loss butitwas imperulism in the later Ikth cent 
until Captain Cooks voyages in fuAh red African exploration as in the 
the latter part of the 18th cent that caseofll M StanleyinthoCongobasin. 
anphmg more was discovered about King Leopold tl of nelRtum financed 
Australia and the South Sea Islands Stanleysexplorauonswluchledtothe 
InAsia EussiabadbegunhcrE march setting up of the Congo Free State 
Furopean IWers had continued to Germau French and English Govern 
acquire eoloniei England in India N raents subsidised exploration in Africa 
America and various islands as often withlbeobjectotcrcatingmarketsand 
by conquest from existing European exploiting rutur^ resources The 
possessors as by esploratvsn Spam search for gold m Atnenca Africa and 
and IMrtugal fevensMy explored their Australia was often successful though 
vast possessions for gold The slave it frequently produced nothing but 
trade led to expeditions in l\ Afnca geograjAical knowledge 
rarely penetratiug beyond the coastal llater lEHh eeot exploration was 
regions earned on systeraatieaily to fill op 

The leUi cent opened a new chapter gaps in geography International 
fn exploration The motives were expediitoos attacked common pfob- 
now a combination of scientific dis Jems adding to the knowledge of 
covery linked with colonul ambi meteorology etc particularly la 
tion trad and missionary endeavour l\dar exploration where there could be 
The beginning of the lOlji cent little or no economic political or 
vfitoess^dsystemat ceBoitstaopeoup rctgous motw The N Pole wa* 
the Amenean African and Austrabao first reached by the Amenean Parry la 
Coatlnents to fill in the vast voids in tfiOR and the b I'ole by tbeborwegian 
the continental map« and |ienctrale Anoodsen. in 1811 ^tt reached 
Twrticularly in Afnca beyond the the ^ lAile shortly after adding much 
limited fringes along the coasts, actrat fic knowledge In Australia on 
Uringstone s great dtscoveries in tb other hand the rid motive of 
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adventure and cunosity was at -work, rate of combustion It is now hard!) 
and there were many individual ex- ever used except occasionally fov 
peditions, as that of Mr Stuart, 1808-9 blasting, and in the nianufacfaire of 
The field is narrow mg Tlie world has firew orks {qv) Ammonium nitrate, 
been mapped, and modem expeditions NH4NO3, is theoretically an explosive, 
arc fitted out to obtain exact informa- since it can be decomposed into nitii^ 
tion about climates, flora, and fauna of gen, water, and nitnc oxide (NO) vita 
the difierent regions, and to fill m gaps evolubon of heat It was, however, 
in hxstory from excavations of histone believed until the temble disaster 
^>tcs Oppau in 1021, tliat it could not be 

The 20th cent produced a new- made to explode when pure, althouga 

and invaluable instniment of explora- it had always been used as a constituent' 

tion m the shape of the aeroplane and of other explosives It is a valuable 
airship These have enabled gcogra- fertiliser, and a mixture of it with 
phers to survey vast areas from above, ammonium sulphate was made at 
and to travel great distances in spaces Oppau on a vast scale for this purpose, 
of time previously unimagined By tlie product being obtained in the form 
their means, the polar regions have of a rock-hke mass weighing several 
been visited and mapped , Alt thousand tons, which was broken up 
Everest has been flown over, and, for grinding by blastang Although 
particularly in Africa, extensive some 20,000 charges had been fired fat 
regions have been examined and this purpose without mishap, a devas- 
mapped by the aid of the camera and a tating explosion finally occurred, ov« 
new technique that has been developed 500 people losing their lives, and nearly 
Consult 1 he Openwg-Up of Africa, 2000 being mjured Ammonmm 
by Sir H H Johnston . The History of nitrate, mixed with organic niiro 
Exploration, by Sir P. Sykes compounds (see below), formstberaaia 

Explosives, compounds or mixtures constituent of a large number of botn 
of chemical substances, the atoms of military and blasbng powders 
which are capable of rearrangement When nitnc acid (HNO«) is caused 
with the evolution of energy, this to act upon organic compounds com 
r^angement proceeding of itself taming the group OH, what is caUett 
\vhcii once started Almost all prac- miration occurs Tlie elements 
tical explosives consist of compounds water are split off. and a nitro gijup 
of ^rbon. hydrogen, and sulphur. (NOs) is introduced The hrs) 
combined or mixed with sources of explosive of this kind was discovert 
oxygen in a concentrated form, such as by Pelouze. a frenchman, in 1838. 'vlio 
liquid oxygen, nitrates, and nitro- acted upon cotton with nitric acid, t^ius 
, preparing nttro-cellulose or giin-coii^ 

iHacii powder^ as gunpowder is {see CnLLULOSE) Nitration can bO 
technically termed, is a mixture of earned, in the case of compounds con* 
widely varying composition A cor- taming several OH groups, to various 
rect theoretical composition, to which degrees, and hence nitro-ccllulose is 
Engl^h military powder approximated, made of vanous compositions accord- 
is nitre 74 0 per cent , carbon 13 3 per mg to the purpose for which it i5 
cent , and sulphur 11 8 per cent Such required A nitrating mixture of 1 
a mixture develops on explosion, part by weight of strong nitnc ocio 
mainly carbon dioxide and nitrogen, with 3 parts of strong sulphunc acid 
U)gethcr with a little carbon monoxide (to absorb the water formed) is used. 

Black powder is made by very and the action takes only a few minutes. 

thoroughly mixing the ingredients and being conducted m lightly built sheds 
foramg them into grams which are with the object of minimising the 
pushed by means of a Utile graphite j effects of an accident In order that 
Inc size of the gram determines the 'the product shall be safe, every triu^ 
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of aa<l jnoat be removed but when of this chAracter previously in use was 
“US IS done the product can be form^ fcnowa as lyiliilr a, derivative of 
by high pressure into hard cakes and phenol or carbolic acid CglltOH 
sifely handled A drawback to gun oommonly kuoivn long before its use 
cotton ts Its extreme laflammability as an explosive as picne acid C«IIi 
which IS not shared by many other (Ofl)(NO()f 

explosives. Explosives of this type A charactenstic of every explosive 
we not used like gunpowder by setting is the rate at which the explosion 
^ to them they are detonated wave proceeds through the substance 
vhat IS caused to decompose very when once started There is no sharp 
Suddenly by exploding a small ^nan line of demarcation between any self 
ti^ of an auxiliary high explosive burning mixture such as may be used 
which IS sensitive to heat or mechinical in a firework m which the action pro 
sh^k. ceeds from pomt to point quite slowly 

In 1847 Sobrero an Italun dis and gun-cotton and nitxo-glycerne 
covered nitro-gljcenne formed by which explode with extreme rap dity 
achng on glycerine woth the mixed The effect of extremely rapid explo 
jj^ds This proved much more sion is however to produce a shatter 
dangerous and diflT cult to hxndlc than ingeflevt called bythe^^ench^nMf^« 
S'liwntton but nowadays it can be which renders such explosives useless 
made sutlicientiy safe to be used as an for propelling a bullet or shell which 
ugredient in other mixtures being hvs to be started up from rest or for 
w “***^ *** 5“^* blasting where the object is to remove 

Ifobel hit upon the plan of mixing it rock or other material in Urge masses 
ntoakmdof putty with powderssuch When (bis is not the caae as for in 
•* J®ndust flour and the siliceous sLvoce in shooting oil wells that s 
known as kieselguhr forming to say toosemog up the oil beonng 
(be substance dynamiit and later strata nitro glycerine is often used 
I mixture of nitro- pure •ometimes in cnorraous charges 

g|]Teiine and gun<ott(m which {onus The usual method of causing such 
^e basis of to many explosives to-day sub tances to explode is by what are 
This mixture when detonated decom called miiiaf n iiplosues the one 
poves much more slowly than either chiefly used bring fvlminat* of nu cury 
of the constituents separately and (gv) Uad a-iit also is used These 
h nee forms the chief propellant used explode violently when stnicK and 
in modeni ordoanc A small quin (he explosion detonates tlie mam 
ti^ of oil has to be incorporated with explosive Tor blasting a great 
the mixture vaseline being commonly number of d fferent explosives aro 
®*cd, A volatile solvent generally employed even including black 
acetone is used to assist the process powder frequently made with sod nm 
(his is the British mihtaiy propellant utrate Dynamites already referred 
to are now generally made witt wo^ 
Smokeless powders are now made of meal as a buis A ntf o-sla ch is also 
many other compos tions as for u»d in place of nitro-glycenae 
example with ad titions of nitio- Ant’wtm ayMmitrs contain ammon 
aipmatic bodies such as (rin>r o. imn nitrate and gela' ru dynamiUs 
bdutttc familiarly known as T V T gun-cotton What is called bias/ 
This is a derivative of toluene gglatin* has a similar conpoiition to 
^HjClI th formulaofTNT bv ng exml te. but contains chalk. It has a 
ClfsC«H| fNOi)« Its use as an sexy powerful and concentrated action 
explosive was developed before the whiefa is used in certain ca.ses. Ge/ig- 
War by the Cermans smd copied by n rv eonswta of mtro-glycerine potas- 
onrsel vs alter its success had been smm nitrate and a little wood meal 
proved The Bntish high explosive As important new de elopmentcoa* 
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sibts in using CArtndgrb of pure 
carbon or otlier conihustiblo sub- 
stances, soaked mimed latch befort* 
use in liquid oxygen The cartridge 
IS tlicn tired by detonation in the 
ordinary way As rcgauls safety, tins 
method leai’es nothing to be desired. 
bcc.iuse the substances before mixing 
are not explosives at all, and the 
liquid oxjgcu rapidl> evaporates, 
leaving the cartridge ,is haiinless .is 
before A drawback is that if in- 
sufficient oxygen is present, as when 
evaporation has taken place owing to 
delay in firing, c.irbou monoxide, an 
insidious poison, may be produced by 
tlie explosion, n \ory dangerous matter 
m a mine 

A recent development, which can 
hardly be classed with explosives, 
comprises a steel shell containing 
hquid carbon dioxide, which is Uoatcil 
very rapidly by means of a suitable 
mixture of the thermite type (rcc 
Welding) Under the increase in 
pressure the stool shell is sliattcrcd, 
tlic disintegrating efitet of this on soft 
material such as coal being very 
satisfactory A great advantage is 
tliat no flame sufficient to cause 
explosion in a coal mine is produced 

Consult Artliur Marshall, Explo- 
sives (London, 10.'J2) 

Export oi Capital, The cxiiort of 
capital means the investment by tlic 
nationals of one country m enterprises 
in another country A country whose 
nationals lend more abroad than they 
borrow from foreign nationals is called 
a creditor country, and one whose 
nationals borrow more from foreigners 
than they lend to them is called a 
debtor country 

Before the World War tlio great 
creditor country with far and away the 
largest overseas loans was Great 
Bntain France, Germany, and Hol- 
land were also important creditor 
countries The debtor countries were 
the United States (which since Oie War 
has become the second largest creditor 
country), Canada, Australia, and other 
parts of the British Empire, S 
Amencan countries, Russia, etc , etc 


Btitish overseas invest nients were 
estiniiifcd at about £2700 iniUion-i in 
1007, £3700 imlhons in 101.3. nmlnbont 
£3'100 millions m 1031. Ewry yeiu 
between £00 millions nnd £100 millions 
were loaned by British natioiiAls to 
foreign .md colonial eiitcrfirises and 
Govenimenls during the deeade before 
the War. 

France h.itl foioign invesiments 
estimated at ahont arnOOn million 
francs (£1800 millions) in XOll ,’ Ger- 
many' about 23,000 million niarlw 
(£1230 nnllions) in 1011. 

Gieat Bnt.iiu lent chiefly to her 
colonies, S America, and to the 
United Slates — i e to new countries 
where ctonoinie development was 
i.apully taking place. Nearly' hall oi 
her foieigii invostineiits in 1013 were 
in r.iilways, and about a qnarier to 
Govornmenis France lent elilcfly to 
Russia and other European connfriC), 
and her colonics , Gerninny to Austria- 
Hungary and S America. 

After tlic War the United Slates 
lent, in the 8 years 1022-0, £l'ffi0 
millions abroad, chiefly to Germany 
and Ollier European intliit>trml 
coiintiics, and also to S. American 
nations 

For a discussion of the importance of 
the export of cajnta] in the BaiancJ' 
or Paymenis, see article of that title, 
Exprosslonisni) see Fainting 
Expropriation, dispossessing m' 
owner of his property’ wliolly or in 
part , term generally limited to selling 
for StiTtc purposes 
Extonsomofor. An .apparatus em- 
ployed for measuring tfic strain pro- 
duced m material when stressed, ihc 
principle usually employed is to attach 
to the matcnal at two points as far 
apart ns convenient ,t pair of iridicatin|; 
devices, the distance between whleh 
c,in be mc.isurcd accurately', wiunuy 
by means of ,i niicroscopo or the 
deflection of a mirror, Hccuiliy, 
forms of extensomoter have 
developed which can ho .attached to a > 
structure such as a steel bridge, and 
will continuously indicate and record 
the strain in the metal at the point ot 
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attachment Devices o( the kind are lhAtel a nght r^hicb until the 10th 
frequently required where the #ub- cent CTtended to the whole quarter of 
aidence of bridge piers or buildings is the town in whi h the residence was 
suspected See aiso STkENCTR op situated No person and no olBcer of 
&tATEKiAX3 the receiving State can enter the 

Extradition, the delivery of a penon residence of the envoy without tu* per 
accus^ or convicted of a cnine to the mission though the State need not 
Stateon whose territory the crime was passively bear abuse of the privilege 
committed by the State on whose tgti the envoy has given shelter to 
temtory he happens to be Sucb a fugitive criminal and refuses to 
delivery is not a duty but a matter of turre^er him th house may be sur 
comity or is dependent on a special rounded by soldiers and the cnnunal 
extradition treaty Extradition of t^eo by force A famous example is 
ordinary criminals occurred but rarely that of ^n V at Sen inlSSB a^litical 
betorc the 18th cent though heretics refugee from China who was induced 
and political fugitives were frequently to enter the Chinese Legation and there 
surrendeied Since then the practice kept detained until the British 
has undergone a change particularly Government demanded bis release 
as a result of improved travelling The second pnvilege is immunity from 
facilities wbicbenabtedraanyenmuiala cnniioal or eml process unless his 
to escape At the present day there State waives the privilege Abuse of 
is scarcely a single crime of any import the pnvilege will lead to a request for 
anee wh eh » not extraditable in at his retail Thirdly a diplomatic 
mosteverycountry The great ezeep* envoy cannot be forced to appear in 
twa IS that of political crimes an court as a witness 
exception first introduced by Belgium lie ts exempted from direct taxa 
in 1833 It was not until 1870 that tion and IrequenUy from payment of 
Great BriU n reluctantly admitted the customs duties on goods intended for 
necessity for extradition The excep- personal use lie is not subject to the 
t OD of political crimes is now to be poUce of the rece ving State though 
found w most extradtioo treaties expected to comply voluntarily with 
though 1 m ted bv the so<all«d such orders as do not rwtnct him m 
elfe laS clause By this clause intn>> the exercise of his duties or are of 
daced by Belgium in 1836 follow ngan importance for the general good order 
attempt upon the life of Napoleon HI of the commumty He has the <f ail tie 

it was enacted that murder of th* head tMapelU it the right of having a 
ofafor ignGovemraentorof amember private chapel for the practice of bis 
of his fam ly should not be considered own rel gion Lastly he has such 
a political crime The clause has been civil and criminal jurisdiction over the 
adopted by all the Lump as countries members ol his retinue as his State 
except Great Britain and Switzerland may delegate to him Fo merly an 
Eitratemtorlahty or C*lemtan ambassador s pnvilege in this respect 
ality in international law thecood t on extended even to Uieinil ctionof capital 
of being considered as outs de the punishment 

country in wh ch one resides and so Extrema Dnchon, a sacrament of the 
outside the Junsd ct on of its courts Roman Catholic Church consistmg of 
Extraterritoriality is the privilege of theanomting with oil of a sick person 
all duly accredited and rec ived whose d ath. is imminent The 
diplomatic envoys and is based on the sacrament which is founded upon 
principle that they mnst for the Chap v verses 14 15 of the Epistle 
purpose of fulfill ng their duties be of St James is a symbol of the for 
independent of the control of the re giveness of sins and has bwn in 
ceivingState Itinvolves mununityof general use m the Western Churcjk«»t« 
domicile the so-called Franciiisb de imt since the 8th-eth cents af*' ' 
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Eye 


Eyck, Hubert and Jan Van, see Van 

Eyck 

Bye, market town in Suffollc, 5 m 
S of the Norfolk border There is 
a small ironworlcs and a brewery, and 
a weelcly market dealing with stock 
and agnctiltural produce The castle 
rums arc the chief historical remains in 
the neighbourhood The church be- 
longed to a Bencdictme Prior)’, and 
according to I-cland, once owned the 
" Red Book of Eye," a copy of the 
Gospel, at one time the property of 
St Fohx Pop (1931) 1733 
Eye, a name loosely applied to 
any definite area of an animal body 
sensitive to light-rays It ranges 
in struc- 
turc from a 
mere spot of 
pigment to a 
complex 
mechanism 
comparable 
to a camera 
m having a 
lens and a 
sensitive sur- 
face, and 
being capable 
of forming a 
definite 
image of 
surrounding 
objects 



C 

CH 

I 

L 

N 

R 

S 


_ Z\c (m Section) 

• Cornea 

■ Choroid 
' Iris 
’ Lens 

■ Optic Nerve, 

> Retina, 

" Sclerotic 

Many animals without eyes dis- 
tinguish light from darkness by their 
skin, as the earthworm Many of these 
respond to sudden exposure to light 
or to a passing shadow as quickly as 
those furnished with so-called eve- 
spots One of the simplest types 
possessing an eye-spot is tlio flagellate 
Protozoon Euglcna (q v), which has a 
patch of red pigment close to the base 
of the flagollura In the jelly-fish, 
simple eyes, called ocelli, consisting of 
scnse-ceUs, pigment, and sometimes a 
lens, are frequently developed on the 
margin of the umbrella Similar simple 
eyes may or may not be developed m 
fairly closely related animals, and are 
of no special zoological interest In 
the common starfish, for instance, one 


eye, tinted red, is situated at the top 
of each arm, joined to the long nerve 
which ends there , and in some sea 
urchins there is a circlet of five eyes, 
round the centre of tlie upper side of 
the body In a bristle-footed sea 
worm (Nereis) there are two pairs of 
simple eyes, consisting of a cup- 
shaped retina and a gelatinous lens, 
at the front end of the body This 
simple type of eye is not uncommon in 
Molluscs, in which eyes, or at least 
definite areas sensitive to light, arc 
present in most species, and may occur 
on almost any exposed area, ei’en on 
the shell in Chiton {q,v ), or scattered 
over the mantle in oysters and coclJes, 
which respond to passing shadows by 
closing their valves In the scallop, 
better developed, gem-like ocelli are 
arranged along the edges of the 
mantle In the Gastropods there are 
generally two eyes on the head, which 
may be more sensitive pits a,s m the 
limpet, or more advanced as m the 
snail, m which the pit contains an 
oval lens and is closed by a " cornea ” 
In the snails and slugs the eyes are at 
the tip of the long horns, and can be 
folded in when the horns are with- 
drawn The Nautilus has a simple, 
cup-like eye like that of the limpet, 
but m the cuttlefish and squid, winch 
have excellent vision, the eyes are 
large, superficially like those of a fish, 
and quite as elaborately constructed 

In tlie Arthropods eyes are typically 
well developed and are of two kinds, 
simple eyes or ocelli, with a single lens, 
and compound eyes ivith many lenses, 
both sometimes occnrnng in the same 
animal 

In the lower Chordates there are no 
true eyes, the \nsual organs in the sea 
squirts and the lancolet being simple 
pigment spots sensitive to light; but 
in the vetebrate chordates a pair of 
eyes, unless adapti-.ely lost as useless, 
IS always present Fundamentally, 
they are similar in structure throughout 
tlie different classes Each typically 
consists of a sphcncal capsule, the 
walls of which are composed of 3 
layers surrounding a cavity filled with 



Eye 

a gelatinous fluiJ tbe vitreous hutnout 
Tbe outer layer or Klcrotic ts tbm and 
cartilaginous but in the front of the 
eye it Is modified to form a transpajent 
area the cornea through vkhich light 
passesintotheintenoroftheeye Ihe 
cornea is covered externally by very 
thin delicate skin the conjunctiva 
The middle layer or choroid » a 
vascular black opa<]ue membrane 
«hich cloae to the point where the 
cornea begins passes into the ms 
The ins forms a curtain behind the 
cornea and surrounds a central orifce 
the pupil whi^ can be enlat ed or 
diminisned by the contraction of the 



muscles o( the Ins for the admission of 
more or less 1 ght Tlie inner surface 
of the choroid especially at the b. ek 
o{ the eye is lined w th a a I ery 
membran the tapetum The inner 
most layer is the retina the only part 
of the eye sensitive to light be og 
•upplied with the terminaJ lirancbcsof 
the optic nerve which enters the eye 
Irore behind ‘The last stroclure o! 
iinpoTtance in the eye ts the Im a 
solid spherical translucent body 
susperUied in the Isre-nart of the eye 
Immedistcty behind the pupd Tbe 
space between the lens ana liis behind 
and the cornea in (roat u filled seith a 
Injnid the ani <ous bumoar Light 
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vrhKb passes through the cornea and 
aqueous humour enters the lens which 
focuses it on the sensitive part of the 
retina The eye at least in the land 
forms IS kept moist by the secretion 
of glands the lacrynial or tear gland 
on the outer surface of the socket being 
the pnncipaJ one Hie eye usually is 
protected oy two or three bds and is 
moved an 1 kept in place by muscles 
attached to the wall of the orbital 
cavity of the skull 

In the I isbes cornea is fiat as in 
other aquatic Vertebrates t g the 
whales the lens is large and bulges 
from the pupil there are no special 
moistening glands movable eyehds 
are generally absent although present 
in the riasnobranchs (sharks etc ) 
and in many I isbes mcludug the bony 
forms the fens it attached to the back 
of the eye by a th n band of muaenlar 
tissue which nses from the choroid 
clM so the eotranco of the optic, Tbo 
eyes differ somewhat in details m 
diflerent classes In the frogs, toads 
nivl newts I ds are pr es ent but 
there are no Ucrymal glands. Most 
Reptiles have lid but the peculiar 
gUaty stare of a snake s eyo u due to 
their absence Lacrymal glands arc 
present and m tortoises and lizards 
the sclerotic is sUeagthened by bony 

Tbc tyn of Ilirdi are the roost highly 
develops optical organs m thevertr* 
brates and ate distingn shed by the 
prom nence of the cornea the large 
chamber for the aqueous humour and 
Ibe eepansion of the Inner positioa of 
the ball which u streoathened by 
booyplates TlierelsaSsoaftap calleil 
the pecten or comb found in a more 
rudimentary state in Uepiilcs project 
tag ioto the vitreous humour from the 
buk of the e>-e This structure Lt not 
represented in tbo eye ol MainmaJs 
but asm the Birds and Reptiles three 
lids are usually present, although the 
third or Inner 1x1 is reduced to a m re 
vestSg ID man and nonkeys. In 
this tfass the eyes di5er greatly in 
deveiopraent ana positioa In hor 
rowers they are usually suppresaed to* 
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greater or leis extent Generally they 
look more or less sideways, but in 
monkeys and man they look straight 
/orward, so that the head has to be 
turned to see an object at the side 

In these Mammals, which are less 
dependent on scent than others, vision 
is more precise and of longer range 
The vertebrate eye is developed from 
three tissues, but the light-sensitive 
ortion arises from the brain as a 
ollow outgrowth, which assumes the 
shape of a goblet called the optic cup 
From tins cup is denved therctina ivith 
Its visual elements, the rods and cones, 
also a layer of pigmented cells asso- 
ciated with those structures, and, in 
front, the ins , and from the retinal 
cells behmd, the fibres of the optic 
nerve extend inw'ards along the stalk 
of the cup to the brain 

The lens, on the contrary, anscs as 
an infolding of the ectoderm, opposite 
the optic cup This infolding becomes 
shut oil from the exterior, and is 
fitted to the margins of the optic cup 
The third tissue concerned is the 
mesoderm, which gives nso to the 
choroid and sclerotic coats, the cornea, 
the vitreous humour, and the eye 
muscles 

When light passes into the eye, it is 
focused by the lens, operated by 
muscles around it which adjust its 
focus, and falls upon the sensory cells 
lining the cup These pass the stimu- 
lation along the ncr\e fibres into the 
optic nerve These fibres conduct im- 
pulses from the left side of each eye to 
the left side of the brim, and impulses 
from the right side to tlie right side of the 
brain In tins way, rays of light from 
the right side of the body, that is, in 
the right visual field, enter the two 
eyes, and fall upon the loft side of 
each, and arc conducted tliencc to the 
left side of the brain Hence it will 
be clear tliat, if the left optic Der\ t is 
damaged by disease or injury near the 
point wbcTC it Icavrs the brain, the 
ptticnt wit! suffer from complete bhnd- 
nes' to cverytlung on his nghl side 
Tint if tie optic nerve is darraged near 
the cj e, he will suffer merely from the 


disuse of one eye The other eye 
will see both sides of the body, as 
before In man, the eyes arc botli 
m front of the head Thus, when 
he wishes to focus an object, he 
must squmt slightly, a movement 
performed by speciM muscles which 
focus automatically, and make the 
squint most acute for near objects 
Man can thus estimate distance auto- 
matically, provided he has the use of 
two eyes This ability is known as 
stereoscopic vision If one eye is lost, 
however, this ability to judge distance 
IS lost also Hence a man who has 
recently lost the sight of one eye, is 
unable, for example, to pour tea from 
a teapot mto a cup with any degree of 
precision 

The muscles, tear-glands, c> ehds, and 
the bony socket of the eye are acces- 
sory organs, which do not form part 
of the vnsual sense organ, but are 
nevertheless essential for the proper 
performance of its functions Iho 
muscles of the eye arc conveniently 
arranged mto two groups, one inside 
tlie eye, arranged round the lens so 
that, m contracting, it alters tlie size 
of tlie lens and thus controls its focal 
length In old people this group of 
muscles tends to become worn out, and 
the focus of the Jens permanently 
shortened Thus, to focus light from 
objects on to the retina, those objects 
have to be held close to the eyes 
There may be a permanent condition 
of short-sightedness, or one m which 
the lens focus is too long, known as 
long-sightedness In tilth cases, 
auxiliary lenses, e g. spectacles, vvhen 
placed in front of the eye wilt correct 
the focus 

The ins also is composed of circular 
muscles, which by' their action enlarge 
or contract the pupil, thus controlling 
the amount of light that enters the 
eye The eyes m a whale arc moved 
by muscles passing from the outer 
surface of the ball to the back of the 
orbit , and the mov’tment of the cyev 
13 facilitated by lubrication of the 
secretion of tlie lacrymal gland 
Normally the sccrctioa pa'ires down a 
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duct into the nose bat wben excessive 
it may overflow as tears. The tears 
combine with the eyelids to keep the 
eye from injury by foreign particles 
Two common diseases of the eye 
Calaract and Glaufotna Cataract (q » ) I 
» produced by opacity of the lens 
ijluch prevents bght entering the eye 
Complete blindness may eveniaaJIy, 
result Glaucoma is a condition of I 
“««a.V!d tension oi the fluid »n 



Ezra 

Itntish colonial governor who ex 
plored the N part ol the newly colon 
Bed S Australia his report resulting 
in the opening up oi the land route 
between Adelaide and U Australia 
Lake tyre S Austral a was named 
after him He was Governor of St 
Vincent 1854-6(1 and was made 
Governor of Jamaica 1864 After h 3 
vigonni suppression of a negro revolt 
in Jamaica 184^ he was suspended 
and retired An investigation was 
made by a comm ttec headed by 
J S VIiU oppo. ed by a committee 
locladutg Carlyle and Charles Kmgslev 
The enquiry caused much excite- 


dmini^ 


SKlNBof £j« CstAK 
glolw of the eye This flu 4 
tuually being formed and drained 
away If there « any blockage in the 
draining mechanism the fluid accnmii 
lates in excess and eventually the 
pressure produced may do irtefaraWe 
damage to the eye. 

Ejebright. a small plant ol the 
Scrophnlanaccf 2 6 in high with 
deeply cut leaves and loose spikes of 
nomerous white or purplish flowers 
with yellow patches. On the moon 
tains and near the sea the stem is 
starcelj branched and the leaves are 
flediy but m twh t assumes the 
habit of a mmute shrub The roots 
are said to be para itK on grasses. 
The mfuson of this plant makes 
useful eyewater 

£m, a smaH S American wiW e 
exhibiting t o colour phases lotig| 
regarded as representing distinctl 
species a tawny phaie be ng known as 1 
the VTU and a dark grey phase as the I 

John (1815-11101) 


Eyret Monsell, Sir Bolton (h 1881] 
Conservative polili lan He joined 
the Navy in iSkfl and retted from 
active service in 1800 rejommg in 
1014 bercsetotberaDkofeommander 
He became a Hmonlst Whip in 1011 
Treasurer of the Iloyal Household in 
1010 a Civil Lord of the Adrmraltj in 
10*1 and rtnvnctal Secretary to that 
bodyinlO .-0 iDiluslatteryearhe 
became Conservative Chief Whip a 
post he held until 1031 when he was 
appoint d First Lord of the Admiralty 
in (he National Government 


to prophesy < 


captivity bis sayings being recorded 
lotbeDmkof Esekiel Afterattnbut 


log the downfall of Judah t . . 
national wickedness, aod propbesynng 
(ho punishment of it* oppressors he 
consoles the Jews with the promise, of 
return to their land and the rebuild ng 
of the Temple 

Ecra. a Hebrew scrihe exiled in 
(lahyton who led a party of fellow 
exiles back to iSiIesiine e. 4S9 nc 
Autborsh p of the Book of Ezra and 
by some also Chronicles o attributed 
to him 

Ezra, Third and Tonith Books tit 
(or 1st aod *nd Esdras in the Creek) 
two books in the apocrypha of the 
Bible. Ezra 3 deals with the decline 
of Judah aod the Babylonian exile 
Ezra 4 IS an umtatios of the Hebrew 
prophets written la a spirit of 
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Ezra and Noliemiah 


simism after the destruction of Jeru- 
salem, it deals mainly with llic 
Resurrection and the Judgment Prob- 
ably written in the 2nd cent a d , 
it has influenced Christian cschatologj' 
(?«') 

Ezra and Nohemiah, Books of, two 


books of tlic Old Testament, a continu- 
ation of Chronicles', and probably 
wntten by the same liand llioy 
continue the history of the Jews until 
after the return from Babylon and the 
beginning of the rc-building of the 
Temple 





•F Fairies 

■edenek William (1SI4- first of all fabulists was Xsop tqv) 
ih iioman Catholic priest in the 6th cent bc luid alter him 
-kshirc be u-as influenced the Latin flirdrus v ) and the 
ivinan and became Homan French La Fontaine e ) InFnghsh 
1845 presiding over the Orvden IVior and Gay have written 
3rator> 1843-63 He is fables in vene 
os a writer of h^ns Fablian [fabliA] a form of tarty 
hi Ptignms of Ms htght French literature consisting of short 
r bless ws tri tti go versified tales comic m spirit and 

looety An intcUectual intend'd primaniy for recitation 
lety founded la 1881 by They came chiefly from N and N E 
b(Lord Fassfield) Beatrice France and were mostly wntten 
SidneyWibb) and George between the do eof the l.th cent and 
aw among others The e 1340 They cancatured every class 
t influence of the body and ubject but particularly women 
1 the nineties was very Fabre d Cgtaottne. FhUippe FnocoB 
^abtan Ctiayi was an im Nataln (1 60-1 S4) French revotu 
tbMk of Socialist thought tionary author was secretary to 
d after th Roman general Danton and a member of the Cordelier 
Cunctator (y v ] who was and Jacobin dubs His best known 
hu policy of wearing down plav Philtni* (a sequel to the Afuan 
by aela>ug tactics rather ibrop* of MohiR) attacks the ansto 
offensive action Sei also crab his song It phut tl pleul berglri 
was popular with the revolutionists 
lohitas, CaDdator” (<f FabnaDo. tVancesco Di QssUle Da 
imansold eraodstatesman (c 1370 1450) Italian painter born at 
isul censor ambassador to I abnano about the middle of the Mth 
ind in 217 bc was ap' celt. Most of his work was done in 
tator and lead r against the I loreoce and is typical of the esrly 
irthagmian general Hanni Umbnan and Sienese schools It was 
olicY of delayed defence — marfted i>y nch colouring Two of fiis 
nickname the delayer — best known pictures are the Adoraitoit 
isition among his colleagues of the httsp painted for the Church 
tie Roman defeat at Cannic of the Holy Trinity in Horcnce and 
itated and won back Taren the ^fadonHasltll^SatnU In the Berlin 
Kc opposed Scip o s policy Kluscum 

in Africa Fabrlrioi, fficronymas d Adoapen 

•jctor Qaintns {b c 254 dents (1537-1619) Italian anatomist 
: m Greek a Roman history founder of ntodeni embryology He 
legendary foundation of studied at ladua under Fallopios 
he Fume Wars fragments {qv) whom h« followed as teacher of 
ling which earned him the anatomy and surgery His expert 
he father of Roman history meats on tho veins inflncnced his great 
or the distmction between pupil \>m Harvey He wrote num 
rable and Allegory see bers of m <1 cal works a collected 
edition of which was pobUshed in 1687 
t famous and probably the Fabrics; us Tbxtu.es 
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Fabntius, Care] [c 1014-1054), only be enforced by a s^tcm of 
Dutch painter, wa* the pupil of inspection, inaugurated as c< j 
Rembrandt and the master of Vermeer 1825 by Lord Ashley, who 
of Delft His portrait of a soldier and board of skilled inspectors >vi _ 
that of a musical instrument dealer in powers In 1893 women ^ 
the National Gallery are good examples were first appointed The 
of his work He was killed in middle ting Act of 1901 provides i , 
life in an explosion at Delft Exist- appointment of inspectors an 
ing specimens of lus work suggest dow'n their powers and duties, 
that he might have developed into same time giving right of entry 
one of the most important painters of inspection to local ‘ fc 

the Dutch school principal duties of the 

Fabyan, Robert (d 1613), English see that labour legislation is comp 
historian. Sheriff of London, 1493, with in all particulars ictRiAi 

defended Newgate against the Cornish Factory System, see Isuds 
rebels, 1498 His wntings, The Revocutiow , Industriai. Oroa 
CoficordancB of Hisloncs, New tion 

Chromcles of England and France, Pacnlo, see Sun , * pjt 

deal with events up to the death of Faculty (ecclesiastical law), “ 

Henry VII which must be obtained pjs' 

Face Value, the amount appearing Chancellor of a diocese j 

upion tile face of a bank-note, com, ornaments are introduced ijj 

Ixind, share certificate, debenture, or church or structural alterations u 
other negotiable instrument Face taken „ -ts 

v.'iluo 13 distinguished from market .Faed, Thomas (]® 20 -lWO), 
value (of a share certificate, etc ), and painter Facd studied m 
from mtnnsic value (of a com) Hie and became A R S A and R A 

former is that quoted for the security paintings were of a popular | 

on the stock exchange, the latter the such as "Reading the Bible, 
value of the precious metal contained Bairn, and Fanils on both 
in the com For example, the intrinsic amplcs of his work hang m th® 
value of the gold m a sovereign (face Gallery ,0 

value /I) may be 30a in paper money, Faenzo, Italian town in 
while that of the silver m a shilling ra S E of Bologna Faience pottciji 

may be only 2d wduch takes its name Isom 

Faction. A political body, tspeci- was m,anufacturedinthc lOtliano 1 ' 

ally in the uncomplimentary sense of cents , and is one of its industr;^ 
one which puls its party objects above There is a famous museum of ceroiaii* 
the good of tlic State and works for Pop 22,000 ^ 

liitm by unscrupulous means Faeroe lalonds (Dan Faerderne), ‘ 

Foctory Acts, see Labour Law. group of islands m the N 

Factory Inspection. The evil con- between Greenland and the S, a 
ditions of labour in the early factories Sweden, belonging to Denmark aH' 
have been greatly bettered, not only surface is rugged, and tlic chniate wc 
by voluntary improvement but by and cold About 10 of the islands an 
legislation Various Acts w ere p.a.ssed inJuabitcd Die mam occupations an 
from 1802 (the Morals and Hc.ilth shccp-rearing, fishing, whaling, a® 
Act) onwards In 1819 the Cotton some fowling There is htllc agri 
Mills Act laid down a minimum age culture, and the few domestic it* 
for the employment of children and a dustnes include spinning and wca'icK 
maximum of 72 hours a week, and The islands, settled by Norse cxplurcR 
many simitar regulations relating to i,' 1^' JJth cent , became Danish >< 
women’s labour, accidents, conditn There is a movement to 

hours, etc., folloived , These , . ' government Die capita 
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is ThoKlia.vfl on StiflmO I&t&nd 
Area 5^0 sq in pop (1930) 24 000 
Faesl, Robert (b 1883} Gertoan 
Swiss aothor ivrote a tragedy Opftr 
ipttl (la’S) i comedy Faisode (1018) 
and a war poem A«s der Branding 
(1917) He IS Professor in Zun^ 
University and has written several 
boots of literary critwisra 
Fainir [rA hpnBk] a giant m Norse 
mythology who m the shape of a 
dragon guarded the treasure of the 
NilKlungs and was slain by Sigurd 
(m the Ntbelungnlied Siegfried) 

Fagan, James Bernard (b 1873) 
actor producer and dramatist llis 
best luuowR play is d ad Fo fo Btd 
(10 0} which had a sueeessfal London 
run Thi Huppy hland (1913) The 
Greater Loue (19 7) and Ihe !m 
t aper D*>ehese (1931) are other of his 
successes 

Faggotiaf <rr NaEDtawoRK 
FagntC, EBtUe (1817-1916) Trench 
literary critic aod historian wrote a 
lenea of books on French men of 
letters and a //iiAi y «/ Treneh Lttera 
lure frem the 17<A Ce turytoeur Ttmet 
FahnAheit, Osbnel Daniel (1666- 
1736) German scientist became a 
resident of Amsterdam and there in 
tented the thermometer which beats 
his name lie was the hnt to use 
mercury as an expanding medium in 
temperature measuring instrumeots 
and had his cal been more scientibc 
ally des-ised his in.trumcnt would 
probably ne er have been surpassed 
Setting tus lero at the lo vest point to 
wh ch the mercury sank in the winter 
of 1 09 he p^uced an uopracll al 
scale with treesiog pmnt of 3 and 
boiling point .It which is still in 
ordinary use in Great Britain except for 
adentific purpose* 

F*h*lea(c ao AiW) Chinese monk 
«nit writer He witnessed nod 
described in hW Traielt lluddb *t 
festival custom* and beli f* »n 
countered in Turkestan Afghan tan 
N Ind a anl Ce>lon whitber be 
travelled from China t a the Cebi 
Desert 

Pileoce tee Faxxia. 


Fainhng ut First Aid 
F airbEiin. Sir WlHum, Bart (1789- 
1874} Scottish engineer born at Kelso 
Roxborghshire apprenticed to a mill 
wright 1804 and about that time m^e 
fnends with George Stephen on. In 
1817 he set up a business in Man 
Chester expenmented with iron ships 
and in 1836 established a stup-building 
yardatMiJlwall lie built the Conway 
and Menai tubular bridges in 1843 and 
made many investigations into steam 
botfets and metallurgy He was 
elected President of the British 
As ociaton in 1861 
Fairbanks, Donglu |b 1884) Ameri 
can film actor made his stage dibut in 
New York in 1901 Jn 1015 he took 
up screen work and has starred in 
7 he Th te \fushel ere The Thief ef 
Baghdad Dan Q and The lean 1f«i» 
He has also appeared in talking film* 
inci ding Around the tVa Id tn $t 
Minutes and Mr I abi im Cnetoe 
lo 1020 be roamed 'tary F^ckford the 
world fanou* 5)m actress 
Fairfax ot Cameron. Ferdnanda 
Fatrfa* Snd naan (1584-1818) 
English rarliamentary general As 
Ml be nW with rarliament again t 
CharlesI andwhentheCii-iJWar broke 
out in 164* became Pari amenlary 
commander in Yorkshire He gained 
victories at HoD Selby and Itonte- 
fract but rrstgned on the adoption of 
the SellKlenviog Ordinance 1M5 
Fairfax ot Camertro. Thomas Tai fax 
3»-(l Daron (1G1_-]C71) Ijjgiish Par 
liamcntary general He a.suted his 
father I crdioando Fairfax in hn 
Civil ttar campaigns in the K and 
became command r ot the Model 
Arm) 1643 \icturious at Naseby 
he tl^n captured Oxf rd |164u) the 
Toyai Sts headquarters and Col 
chMtee la 1648 1-airfu; resigned 
shrrttly alter Charles 1 s exetiit on. 
and lo I6,i9 went to The Hague to 
is itc Charles It to return He was 
a ben fact r of the JSodleisn Library 
Oxford Miltoo wrote a soon t urgin- 
hira to settle the political triiublw of 
the time 

F^imn the uavigsU channel for 
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entering and leaving a luirbour , the 
normal route for ships in difficult and 
dangerous waters In golf, the part 
of the course over which the drive is 
made, between the holes, so called 
because tlie ground is made specially 
smooth 

Fairy, a name giv'cn in English to an 
imaginary being of diminutive human 
shape Fairies are immortal, are 
credited witli magical powers over 
human destinies and w ith changing their 
shape and becoming invisible Tlie 
belief in fames is w idcspread, and fair> * 
talcs exist in cverj' language of the 
w’orld There are good and evil fairies, 
land and water fairies, and those who 
inhabit mines and marshes Elves, 
goblins, pixies, brownies, kelpies, fays, 
sprites, trolls, leprechauns, and dwarfs 
belong to the group, but tlicir origin is 
lost m antiquity 

Fakir [fakEr'] a Hindu ascetic or 
any "holy man" in Islam The term 
IS used loosely in India for any member 
of the hordes of beggars or those who 
pretend to religious power 

Falcon, a name for several species of 



Peregrino Falcon 

medium-sized birds of prey distin- 
guished from hawks by their longer 
pointed wings, which give tliem greater 
speed m flight Usually and more 


Strictly the name is applied to the 
species, commonly known as the 
peregrine, vshich nests on cliffs in 
v'arious parts of Great Britain, but witli 
several varieties is found almost all 
over the world AtTicn hawking was a 
favourite pastime, tins falcon was 
usually flown at rooks, game birds, or 
even herons 

Falcone, Aniello (1 COO-1 0C6), Italian 
painter of the Neapolitan school, re- 
nowned as a painter of battle scenes. 
He also executed anumber of frescoes of 
religious subjects in a realistic manner 
including a Flight info Egypt, now m 
the cathedral at Naples 

Falconer, Hugh (180S-1S65), British 
naturalist and palaeontologist, born in 
Scotland He became surgeon to the 
E India Company, and discovering 
fossils m the Siwalik Hills, produced a 
description of them entitled Fituna 
Antiqua Stvalcnsts 

Falconry, the training of hawks and 
falcons for use m the sport of hawking 
(?«') . 

Falgm6re, Jean Alexandre Joseph 
(1831-1000), French sculptor and 
painter, born at Toulouse, whose 
paintings, two of which, The Wrestlers 
and Fan and Dagger, hang m the 
Luxembourg, show the same vigour 
and .immation as his sculpture 'W'hea 
Rodin's Balsac was refused by the 
SociftC dcs gens de Lettres, tlie com- 
mission was given to FalguiCrc His 
Joan of Arc and his Triumph of the 
Republic on the Arc do Tnompho arc 
two of his best-known sculptures 

Fahon, fUanno (c 1274-1365) doge 
of Venice, repelled tlic Hungarians at 
Zara, 1310, and captured that city. 
Shortly after he became doge in 
1364, the Venetian fleet was annilu- 
lated by the Genoese This and other 
disasters led him to conspire against the 
nobles, m the hope of becoming prince 
of Venice He was arrested by the 
Council of Ten, and executed 

Falkenhayn, Ench von (1801-1022), 
Prussian general After serving m 
China, he became general and Prussian 
War Minister He fiastencd Ger- 
many’s declaration of war, 1911, and 
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nipeisede<] von itoUke as Chiei of 
Stafi He precipitated the first battle 
ot\ptes and planned tbeoCetawwon 
Russia ajid Serbia ISIS Falkenhavn 
alsoproposed theattackoa Verdun and 
as a result of its failure vas replaced 
bp Hindenburg He cominanded the 
1916 oflensive against Rumania and 
later commanded in Mesopotamia and 
Palestine Author of Cttieral lUtd 
^arUrs lfU-1* and tls Cnhtdl 

Falloik, Scottish toten of StirliOE 
ahixe W of the Firthof rorth It lies 
in a mining and agncuUural district 
and IS noted lor cast iron goods and 
chemicals Flour milling tanning and 
hreamg are earned on There are 
many Roman remains Pop 30 000 

Falkuk, Battles ol (1) July 9 
l'*9S a aupenor force Ol Engiis^i un 
der Edward I touted the Scots onder 
SirWa IVallace whofled ('*)Jan 16 
1746 the Highland rebeU of 49 
nader the kouag Pretender defeated 
the British under General Hawley 
FalUsnd, Lacius Carr Sod VUconst 
(e 1610-1643) Bnelsb politician 
Elected M P 1040 he became Charles 
1 s Secretary of State Alter vainly 
endeavouring to make peace between 
King and Parliament he was hiUed 
at the battle of Newbury Falkland 
was the fnend ol Ben ]onsoQ Suck 
ling and Clarendon and was the 
auUor of 5001 pnems 

Falkland Islands, a Dntish Crown 
colony in the S Atlantic c 300 m E 
of Mag Han Stra t numbering about 
100 Ulacds ol wh ch only E Falkland 
and Falkland are of considerabl 
sire Total area c S800 so m It is a 
seal and whaling centre sheep reanng 
IS the principal occupation l\ool 
sheepskins and tallow are exported 
Ikirt Stanley in E Falkland is the 
chief town and trad og centre and the 
seatof gos-emment Pop (18 1)^000 
The j lands disco%'ered in the late loth 
cent were settled by France and Spam 
and finally ceded to Great Britain 
(1771) 

FalUand Islands, Battle of (Dec. 8 
1914) ^Moaval battle of the World 


Fallow 

iWar between English and German 
squadrons After the battle of 
.Coronel m which \on Spec destroyed 
ICradocks squadron the battle 
IcniHers JaciunWe and Injtexible 
I under \ ice Admiral Sturdee were sent 
to the S Seas Non Spec s «qaadron 
was lured to the Falkland Islands b> 
lU bojp>5 cable sent from BctIui by a 
British secret service agent and 
amved there soon after Sturdee 
The Gennans were surprised and 
chased The German armoured cruisers 
SeiamiofSt and Ciieisrtidu and 
.the light cruisers Eciprtg and Nilm 
Iherg were sunk and only the light 
I cruiser .Dmirn escaped This act on 
broke the back of the German naval 
attack upon the traderoutes other than 
that conducted by submarine warfare 

Fallacy u* Locic 

Falhirts, CHment Annand (1641- 
1931) French President Elected 
deputy to 1676 he h Id in turn the 
portfolios of the Interior Education 
and Justice He was Prenuer in 
1883 Pres dent of the Senate eight 
times and President of the RepuU C 
1906-13 

Faltopnu (or FoUopxo) Gahnello 
(1623-158 ) Italian experunental 
anatomist was born at Modena, liis 
name is remembered chiefly m con 
nectioQwilhhisd scoi cry ol the ovarian 
tubes in the hnenan female He also 
named the vagina and placenta and 
investigated mnscles in the head 

Fallow land left unsown for a period 
isnalJy a >ear Fallowing is a \cry 
ancient poctss It was tonnd that a 
crop deteriorated after it had been 
grown lor several jears on the same 
ground partly because the roots bad 
exhaosted the soil and parti) through 
the incidence of di ease oi^ a crop 
fcequently produces chemicals from lbs 
toots which are injurious to itself if m 
too gr at quautit) The mtrodnctioa 
of crop rotation the application of the 
results of scientific investigation into 
the question of sod hactena and arts 
ficial cliein cal manures and the better 
nndcrstanding of the life histones of 
insect and fungus pests have largely 
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replaced tlie method of fallowing ivith 
more productive methods of land clean- 
ing 

Green JaJlomng is the grow mg of 
some green crop, such as pea, bean, 
vetch, or mustard, to plough into the 
ground and increase the organic con- 
tent of the soil 

Fallow-deer, a medium-sized species 
of deer, c 3 ft high, distinguished by 
the end of the anSer being palmated, 
t e expanded and flattened It is 
found wild in Asia Minor, but was 
introduced into Great Bntain m the 
early part of the 15th cent Two 
varieties arc found in English parks, 
one being fawn with white spots, the 
other dark brown 

Fall Eivet, American port m Massa- 
chusetts. S of Boston, an important 
centre for cotton manufacture Other 
industries include oil-refimng, silk, and 
hat-making Coal and crude oil are 
the chief imports The small Fall, or 
Quequechan, R which flows through 
the town, supplies it with electric 
power The port enjoys considerable 
passenger and industrial traffic Pop 
(1930) 115,250 

Faloiouth, English port on the S 
coast, bcUtecn Truro and the Lizard, 
Cornwall Itisapopularholidayresort, 
the surroundings being of considerable 
natural beauty The harbour accom- 
modates large vessels , the docks arc 
modem Industnes include fishing, 
shipbuilding, engineering, and brewing 
Buildings of interest arc the Church 
of long Charles the Martyr, Arwcnack 
House, and the observator>' Fal- 
mouth IS the headquarters of the 
Royal Cornwall Yacht Club Pop 
(1931) 13,492 

False Impnsoiiment, the unlawful 
detention of a person against his will. 
The remedies are a wTit of habeas 
Coipus, a cnminal prosecution, or 
an action for damages 

False Pretences, obtaining property 
by a crime akin to larceny (q v ). 
The dwtinction is tliat in larceny the 
goods are taken against the will of the 
owner, whereas in false pretences be is 
induced by fraud to part with the 


property in the goods. The penalty is 
penal servitude not exceeding 6 years 
A prisoner charged tvith obtaining by 
false pretences may be convicted, 
though larceny is proved , ard if 
charged with larceny may be convicted 
of obtammg by false pretences if that 
crime is proved 

FalstaS, Sir John, soldier in 
Shakespeare’s Henry IV and Merry 
Wives , a masterpiece of characteri- 
sation See also Fastou' 

Famagusta, histone town on the E 
coast of Cyprus, settled by the inhabi- 
tants of Salamis who were dnven out 
by the Arabs in the 7th cent It has 
existed since the 3rd cent b c , and 
has been occupied by Genoese and 
Turlffi The buildings of interest are 
the great mosque (a former cathedral), 
the fortifications, and the remains of 
several palaces Pop c 10,000 

Fa min e, shortage of food leading to 
the starvation or seroi-starvation of 
the people of a region or country, 
Pamme may be due to the failure of 
crops owing to weather conditions, 
etc , or, in modem times, to the stop- 
page of food imports by blockade or 
other artificial causes In primitive 
societies famine is frequent, since 
there is no secondary source of supply 
to fall back on when the local crops 
fail Rapid and efficient transport has 
greatly alleviated this, since no crop 
failure is so widespread that the 
deficiency cannot be supplied from 
some other part of the world, provided 
those who suffer have the necessary 
purchasing pow er Famine caused by 
drought in tropical regions has also been 
dimmishcd by large irrigation works, 
cspcciall> in India, svhere the failure 
of the monsoon formerly meant loss of 
life even to the extent of one-third of 
tlic total population. Famine due to 
crop failure is to-day common only in 
India, China, Russia, and other Eastern ^ 
countries depending entirely on local 
produce Charitable relief expeditions 

are usually organised where govem- 
menla) relief is inefficient. In cinJiscd 
countries famine is usually duo to 
blockade (as in Central Europe in 
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Faraday EfEect 

he gamed the notice of Sir Humphry 
Da\'y, ^^ho made him his assistant m 
the Royal Institution laboratory (1813) 
He became Director of tlie laboratory 
m 1825 and FuIIenan Professor of 
Chemistry (1833) in the Institution, 
where he remained for 04 years His 
chemical discoveries in chlorine, the 
difiusion and liquefaction of gases, 
alloys, and glass, were eclipsed by his 
epoch-making electrical discovencs 
In electro-magnetism, basing his ex- 
periment’; on those of Oersted and 
Ampfire, he explained the continual 
rotation of a magnet and the electrified 
wire round each other But his 
greatest discovery w as that of clectncal 
induction (J831) His third great dis- 
covery was of the magnetic rotation of 
the plane of polarised light Apart 
from his scientific greatness, Faraday 
was respected for liis humble and 
straightforward character and for his 
earnest n ligious impulses (See Life 
and Letters of Faraday, Bence Jones, 
1870) 

Faradny Effect, see .'\Iagveto- 
Optics 

Farce, onginaU> a canticle m a 
mixture of Ijitin and French sung in 
cliurth at cc’^lam festivals, particularly 
Chnstmas The term gradually came 
to fie applied to a spccus of drama, and 
in its moilern 'cnse means a varietj 
of comedy differing from other species 
in the groti-squcncss and exaggeration 
of its cnaractcr and action 

Farcy, see Gwxofns 

Far East, The Recent disturbing 
event: iti China and ^lanchurla have 
their roots in the p.Lst Hie problems , 
insolved in tin ronflict lietwcin a, 
dismti grat'd ( inpirealist wuli nation- j 
alisx r'-ntin'int and the Iriptnah''t i 
{lower*, tii Fast .ind tVe-t wore con- ! 
ditiomd bj a h-tn-i of estriLs thatj 
tj>ik p! i'T inain’y m the 1 nt f.ftv 
year Tf'^ elj- o-puo’i of Cluna aod 
Jjjp-n into rhe ison.inne 1 *r of tfn j 
s'O'ld brought the Powfe, Ortrlj 
B-lLan. Vt,M ei . a»i,l til* tl.S \ into 
the f 'r L-’st !rm'i.'.trd 

'-'pa-i'da et,7.e Sd»fe,a hr* light h'f 
int.i eentact v-tth CisSe-n piflb.e'ns.i 
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Finally there emerged a new great 
Power, Japan, with interests con- 
fined to the Pacific These many 
problems interest all countries with 
spheres of influence or temtory m the 
Pacific, and through them the whole 
I world They are economic, as is seen 
in the necessity for Japan cither to 
find an outlet lor her population, or 
a means, by way of foreign trade, to 
feed them cheaply and easily by 
[imports, as did lOth-cent England. 

I They are political also, as the Sino- 
I Japanese conflict involves all the 
I nations with important interests in 
China 

! In the early part of the 19th rent , 
Japan was closed to foreign trade 
In the Chinese Empire, foreigners were 
allowed to trade at Canton, but 
subjected to many restrictions and 
difficulties The action of the Chintsc 
in the proscntion of opium smuggling 
led to the first and second Opium 
Wars 1839-41 .and 19 , 01-9 < China 
could put up no effective resistance to 
I Western {lowers, who forced her to 
trade at tlie bajonct's point Ireuty 
{xirts, where unrestricted trade v..as 
allowed, were ojioned Foreigner) 
were granted civil and criminal 
jurisdiction over their settlements, a 
s>'sltm ealhd extraterritoriality By 
1880, Chiii.i had been opened up to 
forrign trade and the legalised opium 
trade increased the revenues of India 
and avcalcencd the moral of China 
In 18'i4 Jajxan was opened to fmde 
b 3 ’ .an Amencin battle Squadron, and 
subjected to the* same system of 
extratrmtorialitj' But, lieing man* 
comjiact and better organised jxilill- 
catU than China. Jap.an allereel her 
jx>litic.al sj-stem so n>, to m'rtlhe\Nest 
e/o '■qua! terms Her .army '.'.ai 
m'xl«*rnised ami traimsl by Eurispean 
oSii cr' K presei.talnef'Jrtns of govern- 
ra'nt sstrt introduced, aial lltr hya* 
’.V'sti-m reformed As a con-vqueitce 
si** dfr'i.inded aa-l ofdaim'd front 
rtrrat Bnlain in l8{)t .md otfirr Greet 
Pov-ers in tfi!)!), the jsleihl.on fd extra* 
territarwbt. ari'J otlier narfc* of 
lafenot et.tii %, 
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Mean«hil« thr process of economic Howera who sack d Peking and 
penetration in China had taken a destroyed and looted many of its most 
new form and some outlying parts beautiful treasures 
of the Chinese Empire were annexed Thesciture by Russia of the coveted 
by the lowers ihe murder of a Port Arthur (1»08) aroused Japanese 
number of nussionaries provided a opposition Sine Russia was bound 
pretext for war and war led to by treaty to evacuate Manchuna 
annexation Great Britain obtained and refused to do so Japan declared 
Burma France Annam That was war The Kusso Japan c War of 
the beginning of the breaking up of I90S ended in victory (or Japan 
China With the advent of Japan as By the Treaty of Pork mouth Japan 
a lower wnth the C expansion of c c claims to Korea were recognised 
Russia and the completion of German Manchuna was evacuated by the 
and Italian unitv the acrimblc for Russians and Japan obtained the 
China began Russia checked in Liao Tung peninsula and half the 
her attempt to obtain a convenient Island of SakbaJ n An Eastern had 
outlet in the Mediterranean expanded d feated a Western Power and in 
E to the Pacific principally with th this China saw the possibility of 
Object of obtaining a warmvrater freeing herself from foreign domination 
port there There were then (our by W ■stemisation 
} owen closely interested in C aflain — The compl te breakup of China 

Japan France Great Britain and was pre rnied by the open door 
Russia with Italy and Germany nolicv supported mainly by Great 
trying to maintain their prestige by Untam and the USA whereby 
obtaining influence access to trade was to be available to 

The first sign of Tapane e import all nat ons and the U S k interested 
ance was the quarrel with China over in the Far East by reason of her 
the mugovemmcnt of Korea Th s acquis ton of the Philippine Islands 
led to war in ISOS and China as (IH08) showed plainly that she would 
easily defeat^ By the Treaty of not countenance a policy of partition 
ShiRionoseki Japan obtained the Thus territorial division gave way 
Llao-Tung pcnin ula the Island of to the policy of carving out sph res 
Formosa and an Ind mnity Th of econiinic influence obtaining com 
Powers Russia France and Germany mercial concess ons ralway leases 
refused to allow Japan to hold the mining rights etc The ccrnomic 
L ao Tung peninsula alleging that anv problem oi Jap in \ as brought to the 
foreign occupation of Port Arthur (ore bv the restriction imposed on 
threatened 1 ck ng Japan sub- Japanese imm gration by the U 
nutted In 1897 another provocative and Australia In China itself the 
murder this t me of German not r volution of 1011 destroyed the 
French miss onar es gave Crnnany empire and set up a republ c m its 
the opportunity of obtaining a tease pUcc On the outbreak of the World 
of Kiao Chow Her rival Ri ssia \Var the Far East had been opened 
obtained Port Arthur England Wei to the economic exploitation of the 
ha wei and France some temtoiy West The rise of an Eastern Power 
near Tonkin but Italy did not sneceed had sho vn China the possibilities that 
in gettingthe bay forwh ch sheasked lay in adopting Western methods and 
It seem^ as th ugh the dismember Chna had taken the first step along 
ment of China was imminent Id this path by altering her form of 
loon these concessions led to anti government Henceforth the mam 
foreign outbreaks m China known as po nts in the Far Fastern gues i n are 
the Boxer xismg called after a society the struggle of China to free herself 
of that name They were suppressed fcom for ign control and set her own 
by the combined armies of the Great bouse in order and the pol cyof Japan 
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m seeking an outlet for her goods and 
sources of raw material 

During the AVorld War the Western 
Powers were occupied with more 
pressing matters than the Far East, 
and China was left at the mercy of 
Japan By the 21 demands presented 
to China in 1915, Japan attempted to 
obtun veiy wide rights m China, 
whicli were granted under compulsion 
With the peace, the problem came 
once again to the front of inter- 
national politics By the Nine-Power 
Pact, 1921, the territorial integrity 
of China was guaranteed With the 
MCtoiy' of the S Republican Party in 
the Chinese civil war, attempts were 
made to abolish the system of extra- 
temtonahly and foreign control over 
Chinese administration VVith the ex- 
ception of Japan the Powers followxd 
the policy of preserving the open 
door for trade, and of gradually agree- 
ing to Chinese autonomy, as improve- 
ments in her administration justified 
It Sino'Japancso relations were not 
improvcel Japan claimed the rights 
she had obtained in 1915 by throat of 
force China insisted on ri laming 
full sovertigntv and pleaded that 
the conce- • ions w ere exacted from 
her under duress binallj, Japan 
chree an iipiiropriatc moment, when 
domtSUc and ecimomic troubles 
occupied the .attcniion of the other 
Powers to occupy >fanchuria and 
attack China projvcr, at first at Shvng- 
hai, aitvl then from the N JfAS- 
CIiukia) China appealed to the 
league of NaUotis, but m the mean 
time Japan {onsohdateil her position 
in M lilt hum by ronvi rtmg it into 
tic tfirttti-independent bcaSe of Maji- 
chsikoo 

Far Eastern Aren RtisMin ad- 
mm’slnvtive dt'iricl of Sd^Tia c*.- 
i' .! ling from the L ecswl inland to 
'i f rd tti" Unrtat Monco! Re- 

p ib’r 5»-.ut d N bv the lit *•>«, 
,vrii is hv ’Mnncmifiii a'd K'»rrl 
Of thf -Trfjie is r 1 untern'es, 
p-. at arei» m jbe >, ronsjit o* ir^ren 
t'laJta A iarpe pirt fjr-sieti 
Aj’-emltufr fs ra-r}e<j on if, (he nvtr 


valleys, particularly in that of the 
Amur Crops include rice, cereals 
(mainly wheat), flax, fruit, hemp, and 
soya beans, Attempts arc bemg 
made to stinnilnte the production of 
sugar-beet and tobacco The coastal 
fisheries are largo and valuable 
Timber and fur trapping are iniporlant 
sources of rov'cnue llie region is rich 
in mineral wealth, but lack of ports 
hamjicrs its exploitation, even though 
internal transport is fairly good Vari- 
ous European firms hold concessions, 
and work gold, iron, lead, rinc, and 
other met.ils Tlicrc are no importan. 
mnmif.iclurcs, though the growing pro- 
duction of n.aphtha nnd coal way 
stimulate them The inli.abitants in- 
clude scv'cral comparatively primitive 
races, the Pal.eo-Sibenans, Nco-Silic 
nans. Chukclitc, nnd Kamehad.als 
Russian settlement is increasing, and 
accounts for most of tlio imports of 
foodstuffs, chcmic.ds, and machinery* 
The chief towns arc Vladivostok, Cliita, 
Ilaharovsk, and Okhotsk 

The region has been explored and 
settled during the last 400 years 3 he 
value of the furs first attracted traders 
and led to the building of forts on thn 
coast . after the Russo-Japanese War 
(1905) tlie Russians retired from Korea 
and Manehtiri.a, nnd sittlcd within the 
present lioundarles Spfcf.al encmir- 
ageuK nt to eettie in tins territory r* 
given hy tlu bovict nuthofitiis and a 
part has been net aside for Jtwi'li 
occupation, and the deV' lopenent of h 
JevmU Soviet republic Immigration 
t» goniK (lUadtly forvaard, Ar«a e 
I onoofior,, _ p,,„ (1P31) l.ChO.OWl. 

Farlnato, Paolo (e ir>22-l*ioo,,Vero- 
ne.-e artist who nwd( man} painfings 
for thi churehes Jn and arontid Vri'onv 
esfrf^nnlly some fre‘irr»e*i in the thf’,' 

•J* SS Na/earo e Ceko I>rinale>'s 
tl'lr nj 'll Ca'I-frii'f is tl'*n *11 t^e 
Vrroii'*'*'- aiuvetint , his ii't piiritst 
3 largr *a!iil etimslni 

old IS (n the Ch'irvh 

of Nan liiofgi*, ffc r,hr> esesulid -a 
ruittib,er »>f eirgr.avjng* .sad drawings, 
an*! -stisv architiefii'S' 

FariscUi |J705-n«dp , 
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me of the Itabui smger Carlo 
roschi He was bom at Naples 
id 'H^as a pupjlof Aripora tnnitiogha 
'St appearance at liome (17S3) in the 
>era Eumene Later he came under | 
e influence of Bemacchi He paid 
a%ral visits to \ienoa and uas a 
•vourite of the Emperor Charles VI 
1 173-1 he came to England and then 
roceeded to Spam where he remained 
} }ears accjUiring great influence 
ith both Philip \ and his son 1 erdi 
and VI and persuading the latter to 
itabhsh an Italian opera He was 
iven a pension of £ OOO a year and 
Itimately retired to Itelogna His 
oice was soprano and remarkable for 
IS compass of notes and perfect control 

Farm, a piece of land enclosed fori 
ujtjvation Farms should bo chosen ' 
3f their suitab Uty for the kind of 
snnine their sue the shape and sate 
f Selu and their nearness to the 
loraestead the contours of the land 
.Sect tbs ease of cultivation and limit 
iroductioQ while also afTecciog erosion 
ind the consequent loss of fertil ty 
Che physical proocrtioa of the ao 1 
letemune the kinds of crops poas ble , 
ind the fertility and easy working of, 
ho soil Drainage is extremely im 
mrtant The cl mate requires eon . 
ideration as it affects the number of 
vorkiog da>s and the necessary shel 
.crs etc for cattle The location is of 
list iniportancc for distance from 
narkets railways and roads the local 
abour supply and Che compeCit on of, 
neighbours for labour and for the local 
cnarkets should all be taken into 
account 

AcKirding to IVofessor Wrightson 
67 per cent of farming capital is in 
vested In live stock and 14 per cent lo 
implements ani harness while the 
remainder covers manual labour rent 
manure ana seeds By a system 
drawn up in the United Statea * 
horse • colts -> 1 cow •=• 1 bull • 
heifer in calf “ 2 young cattle •• 
cal es 5 pigs *• 10 young p gs - 
sheep >• 14 lambs — 100 hens •• . 
nn 4 erage a farm should 

, 4 6 acres This system ' 

\ 


Fomhoroagh 
has been found very convenient for 
purposes of comparison between farms 
The annual deterioration of farm 
Istock implements machinery etc is 
some 10 per cent le the whole of the 
contents live and dead of a farm 
require replacement every 10 years 
and this bs to be made good out of 

In 1933 there were b 3 jJ 000 acres 
of land to England under wheat bar 
ley and oats and 3 9S 000 acres 
under root crops turnips swedes 
mangolds and sugar beet while 4 
million acres Were under clover and 
rotatioiial crops The total number 
of cattle was 11983 000 of sheep 
-9 04S000 and of pigs 4 407 000 
Fanutn, Hson (f> 1874] French air 
an bomatCambrai who after being 
successively bicycle racer painter and 
racing motonst took up aeronautiea 
and tucceeded on flying utmost i m in 
IM7 and 16 m across-country in the 
following year He founded the Far 
man Works at Boulogne sur Seme 
which supplied militaiy aeroplanes in 
larg nnmbers m the \>orM tVar In 
1919 he built a giant airliner which 
opened the Marse 11« Morocco route 
S nce the X3ar he has held height and 
duration records In most of his 
activities espcciall) his initial biplane 
experiments he wasassociatcd withhis 
biotber Maurice 

Faimer Johs(IS3O-1901] composer 
organist at Harrow a id Hatliol Coll ge 
Oxford IVrote church and chamber 
music an 1 songx including the Harrow 
school song hotly Yia t 0» 

Fanners General (remifrs Otner 
ata) ID I rance ofiicers who farmed 
the revenues They were frequently 
very oppressive and were abolished 
hy the Itevolutionin 1 69 
Faraborongh, Hampshire town not 
far from Aldershot an important air 
force aud mil tary Station Parts of 
theparisbchurchdatebacktothc I th 
A Freuii BeDed ctmo abbey 
founded bv the ex-empres? 
Fugfme to receive the remains of 
'SapoCcon HI their sou and htrself 
Jklf> (1931) 10 330 
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Fame Islands, several rocky islets off 
the Northumberland coast A 12th- 
cent chape] on Fame is believed to 
stand on the site of the hermitage of 
St Cuthbert. who died here in 687 
On Longstone, one of the islets, stands 
the lighthouse from which Grace 
Darling [qv) went to the rescue of the 
survivors of the wrecked Forfarshire 
The islands are practically umnhabited 
and abound in sea birds 

Famese [FAHRNA.'tA.], Italian family, 
dating from the 11th cent , which 
governed Parma 1545-1731 Ales- 
sandro Famese, who became Pope Paul 
III in 1534, confcrrqd Parma and 
Piacenza on his natural son, Piero Luigi 
Another Alessandro Famese (1545- 
1692) was a general in France 
and the Netherlands, wliere he 
succeeded Don John of Austria as 
Governor-General, 1678 Elizabeth 
Farneso (1092-1768) married Philip V 
of Spain, and directed his whole policy 
Their son, Carlos, acquired Parma 
when the male line became extinct in 
1731 The Famese Palace in Rome, 
built c 1495-1526. is now occupied by 
the French embassy and the Fcole de 
Rome 

Famhom, a popular residential 
centre, and market town, in Surrey, 
S of Aldershot Of interest are 
Faraham Castle and Moor Park, where 
Swift worked as Sir William Temple’s 
secretary Cobbett was a native of 
the town Pop (1931) 18,294 

Famol, John Jeffery (6 1878), 

English novelist After studying cn- 
ginccrmg and art successively, he 
began writing fiction, supplementing 
his earnings by scene painting for a 
New York theatre He returned to 
England in 1910 His writings in- 
clude The Amateur Gentleman, The 
Broad Highuay, Black Bartlemy’s 
Treasure (1921), The Quest of Youth 
(1927), and Voices Jrom the Dust 
(1932) 

Faro (Fhaianh), an old gambling 
card game, probably of Italian origin. 
A full pack of 62 cards is shuffled and 
placed in a dealing box witli an open 
top and a slit in the side through which 


the cards are drawn in couples The 
top card in each deal is called Sode, 
and the bottom card tn hoc, and neither 
counts in the deal Each pair of cards 
drawn out forms a turn, and there are 
thus 26 turns to a deal The first card 
withdrawn in each turn is called a 
winner, the second a loser, winners and 
losers being placed in separate piles 
The object of the players is to guew 
which cards will be winners and which 
losers Bets are placed on the layout, 
a complete suit of spaces enamelled on 
green cloth Bets may be made s® 
to cover various combinations of cards, 
and cards may be backed either to 
win or lose A case-keeper shows how 
many of each card have been with- 
drawn, and how many are left in the 
dealing-box Each player may also 
keep a record on a score-sheet of the 
winning and losing cards on each turn 
Faro has fallen into disrepute owing to 
its opportunities for dishonest dealing 

Faroe Islands, see Faeroe Islands 
Farquhar, George (1677-1707), dram- 
atist, wrote many plaj'S for RoMtt 
Wilks, a popular comic actor His 
best comedy. The Beaux Stratagem 
(1707), was revived at the Ljric 
Theatre, Hammersmith, in 1927 With 
Farquhar Restoration comedy came to 
an end, his works are_more romantic 
and palatable than those of his im- 
mediate predecessors 

Faxquharson, Joseph (b. 1840), Scot- 
tish landscape painter, became an 
A R A in 1900 and an R A in 191a 
He IS w ell known for his paintings of 
Highland scenery, cattle, and sheep 
His Joyless Wintry Day is in the Tate 
Gallery, London 

Farrant, Richard (1620-1680), com- 
poser, and organist of St. George s 
Chapel, Windsor Wrote mainl> 
Church music 

Farrar, Rederic WiUiam (1831- 
1903), English clergyman and aiillior 
of Lric, or, l.ittle by Little He was 
a master at Harrovv, 1856-00, and was 
ajipointcd Head Mastcrof Marlborough 
m 1871 and Canon of Westminster in 
1876, He wrote school stories. The 
Early Days of Chnshamly (1882), 
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tad maof wotto oa Ui«nIogy iorlui) 
KlttLi/refCkriillM 4) 

Fmen. 'WmSam Enp 

Mh »c*or tus most (isradua part was 
Sir Pttcr TrajJe Ilis sons llcxat 
[lS^^I90n) sod ^NnttAM IskKKK 
[l8.^1tKWi were also well known 
utors and h s ^randdaugbter Flu)^ 
(Nxllik) Fa»R>m <1843- I9M) 
danghtrr of Henry was famous for 
ber male impenenatioea in the old 
Gaiety Borlesques 
r«Ti*ry the art ol shoeing hortrt 
extended to veterinary science as 
applied to horses Shoring is earned 
out in this country bv blacksmiths 
the ailments ol horses brine *een to by 

S ualifird vetennary surgrom to the! 

rmy the famer sergeant is res<<oo 
liWc for thoeing the horses m his unit 
cut baa also tome vetenzuo 
ioatnction 

HonenVirs w«n lonaetly made by' 
band T»dar ouelune made shoes 
are supplied which can be modified by 
the smith to fit Shoes are fastened 
to the hoof by means of nails driven 
into the dead part of the bora The 
shoe should be affixed in such a way I 
that the frog <s callous portion of the ' 
middle of the foot) shall touch the 
ground and act as a buffer to pmtrctl 
the horses foot from shock. \t the 
horn of a horse s font is al rajs grow 
ing shoes should be remoed tbel 
horn pared down and the shoes if I 
they are not too much worn replaced 
Fan. Persian province on the shores 
ol the Persian Gull extend ng some 
distance inland Several of the morel 
important coast towns including! 
Bushire and Bandar Abbas are' 
under separate administration Tbe 
piwiTic.0 IS hilly and the h ghost 
mountain Kuh D nj. is 14 000 It 
Agriculture u (he chief occupation and; 
cerenls cotton and tobacco arc pro* ! 
duc^ Unsuccessful efforts have b«ii | 
made to discov r petroleum The 
chief town is Shirur Para 
original Persia the home of 
quenng V rsian race Area e OOOOOl 
s<j m pop c 740 000 I 

Fsrthfng<!A,^A>rr*j + teg C fourth' 


part) the smallest current English 
cnin with a value of one quarter of a 
penny It » as a silver coin from the 
teign of hdward 1 to that of Marv no 
issue being made by Elisatieth The 
copper farthing was introduced by 
Jamea I in 1613 This wv hoveN-rr 
teaUyatok n tbe tree copper lanhing 
com iicing hrst L<sued bt Charles II 
who also had a ttn one struck with a 
co|^>er centre Uronre was substi 
lotAl in 1860 and half farthings were 
coined between 184 and 1869 

Fanhiogale. hoop made of w hale bone 
' wood used in Us most extreme form 
the 17th cent as a support for 
sndesprcadmg sk rts It originated 
» Spam and was the pretuTsor of 
tbe ennoime 

Fasces, bundles of wooden rods 
made of elm or birch strapped together 
enth an axe whose head protruded at 
tight angles from the sticks The 
us^ symbol sed the authority of the 
senior magistntcs of ancient Komo 
and wen; earned by tbe lictors who 
preceded them tVith the foundattoa 
of the republic the fasces were boroc 
front of a consul and later the axe 
IS removed within the City in 
recognition of the fact that consuls 
had been depnsrd of their extreme 
powers over the lives of the people 
The nuinbtr of fasces allotted to the 
different officials varied according to 
their station sg consuls were pre- 
ceded by twelve fasces but a dictator 
was permitted double that nnmbcr 
complete with axe Itol an fascisti 
denvc their till from these ancient 

F^oatioa [fashiX shlvJ tbe pro 
duction ol a Urge number of branches 
mnaily abnormally A fungus disbasc 
introduced recently into England has 
caused fasciationin willow trees which 
bear tbek tangled masses of twigs 
rcsembl ng birds nests composed of 
numerous tiny twigs Fasciation of 
garden plants is seen especially in 
Composite flowers fu dahlia chrysan 
coreopsis) andon pnmulas 


'originating u 


which holds that 
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Uie individual exists for the St.itc, to 
whose good all his work and interests 
should be directed Its origin is to be 
found m a Faseto d% Combalhmtnio 
founded at Milan in March 1010 by the 
ex-Socialist Btnito Mussolini, then 
Editor of the Popolo d' Jtalta This 
body consisted of ICO personal friends, 
mostly cx-Boldtors and cx-Socialisls, 
and itb feeling was strongly nationalist, 
with some flavour of s> ndicalism It 
was antagonistic to the Italian Liberal 
Government of the day, which, it was 
believed, iiad betrayed the country's 
interests at the Peace Conference , it 
also opposed the growing Socialist and 
Communist movement In the latter 
part of 1920 the Fascist movement, 
now penetrating the whole country, 
gamed considerable power in the muni- 
cipalities, where it joined with other 
parties to defeat the Socialists 
Armed bands or squadre were formed, 
and their r.inks swelled by D’An- 
nunzio’s followers after the evacuation 
of Flume, the uniform of the movement 
being black shirts with the Roman 
emblem of tlic F.isccs (<? t/ ), represent- 
ing unity Ihirty-cight Fascists were 
relumed at the elections of May 1921, 
and in Nov a fully-fledged political 
party was established In the crisis of 
Oct 1922 Mussolini ordered a con- 
centration of Fascist bands on Rome 
nic King refused a request by the 
Government to declare martial law, 
accepted the Government's resignation, 
and telephoned to Mussolini ni Milan, 
inviting him to form a Government 
Mussolini and his Fascists then 
■' maiched ” into Rome unopposed 
Since that time, at first with 
the co-operation of other parties, 
afterwards alone. Fascism has re- 
mained the ruling power in Italy, with 
Mussolini as leader of the jiarty and 
head of the Government 

Fascism regards the jircscrvation 
and glorification of the State as its 
highest ideal Parliament may only 
regulate the individual as citizen and 
promote national interests, especially 
in mainbiining prestige in foreign 

nfl’tttra Turfriafrt .» I so 


Sided over by trades councils, and all 
individual action which might be pre- 
judicial to the State, such as strikes 
and lock-outs, is forbidden. Trade 
unions are encouraged so long as their 
influenee is constructive*, but all dis- 
putes between employers and em- 
ployed arc subject to compulsory 
arbitration Propaganda directed 
against the Fascist rdgime is not per- 
mitted, nor is any political opposition 
At first republican, the Fascist move- 
ment came gradually to support the 
monarchy, and also made friendly 
terms with the Vatican in the Latcran 
Treaty of 1929 

Ihc National Socialist movement in 
Germany, led by Adolf Hitler, adopted 

many of the principles of Italian 
Fascism 

Faslioda (Kodak) , town on the 
White Nile, 4C0 m S of ICliartum 
Cotton is jiroduced in the district 
The name became universally known 
m connection with the " Fashoda 
Incident ” (1808), when the town was 
occupied by Major Marchand, a 
French ofliccr, who had como across 
from tile French W African territory 
The matter was referred to London 
and Pans, and the French force was 
eventually withdrawn France subse- 
quently renounced her claim to the 
Nile valley 

Fasting, partial or complete absten- 
tion from food or from certain kinds of 
food, mainly for religions reasoits It 
has been recognised from the earliest 
days of Christianity as a pious exercise, 
and IS also a Jewish and Mohammedan 
religious practice llic great Christian 
fast, observed by the Catliohc and 
Eastern Churches for 40 days before 

Easter, is Lent, other shorter fasts are* 
also kept In Protestant circles fasting 
IS a matter of private rather than 
communal devotion Mohammedans 
observe an annual fast during tlio whole 
month of Ramadan , the principal 
Jewish fast is Yom Kippur, or the Day 
of Atonement (q v) In the Catholic 
Church a distinction is m.ide between 
fasting, which regulates the amount, 


with tbe HtJupe o( pemi«{Ue food ar« the {tatew3> nnc! the tomb o( 
lUoU. Sir Joha (i ]4 .j 0} Fesinh theCbistiUint Sbukhbahm Akbars 
•oldier Hit reputation M a br*cg&rt palaee mtheviciDlty isaltoofinterat 
«ul bj* a>no«t»n vrilh Ixllatdr? Fata, Tba, m classicat mythology 
Tbomat >lowt»a> and tb« Hoar a the thm goiitlestcs who pmidcd over 
Head Ion Southwark originated the bumao ciatiny Hicy were called 
Mea that Shakespeare bat^ h s ere- Pane bv the Romans ac i hloirar 
ktwnot Sit John 1 ( Hinrvrit (among other naniesl b> the Greeks 

on hu character I astoK terved «ilh They were the daughters of Nox and 
Henry V in 1 ranee became Ooremor Ereboa and ucrc named Clotho fwho 
cl ilaice and Anjou ard after oxer spun the tl read of hfe) Lachesis (who 
eottung the French at Orleans 1420 turned the ipiod! od drew out the 
was himself defeated at laiax thread) and Atropoa (who held the 

Fatal Aeddeots Aek Iftld {Lent tcuson and cut the thread) 
Campbtlit Ati) altered the common Fat Hardening The hanlenmg or 
law pnnctple that It is not a wtnog hydrngenatioQ oI liquid (all to give a 
actionable at the instance of hi eolid product is a recent development 
reUtixes to cause thedeath of a human ibe first experiments m this subject 
being It proitded that (he spouse baviog been earned out some thirty 
children pandchildteo stepchildren \ea« ago The great advantage of 
parents step pareobi and gran 1 hydrogenation is that b) its means we 


enudrea pandchUdteo stepchildren xeare ago The great advantage q» 
parents step pareobi and gran 1 hydrogenation is that by its meana we 

C reals of a person killed through the are able to obtain from the t Utively 
nit of another may recover damages cbeapand plerttiful liquid oils products 
U the deceased had be been merely very aimiur in type to the more 


U the deceased had be been merely very aimiur in type to the more 
mjered and not killed would have had valuable and icarrer solid fats which 
a ngbt of action and if such relaUxes are used m the manufacture of soap 
have suflered pocuniary loss to con candles sod edible fats Since cheni 
sequence of the death Th s Urt cslly the diflrreoec between hard and 
proxisois satisfied by p cKifofa reason liquid fats lies to the amount of 


from the deceased h^ lie remained workers tn d to develop methods 
alive Stt also Tear whereby hydrogen couM be arti 

Fatalism, the doctnne that all the ficially added to liquid fats so as to 
events of human life are predestined convert them into hard material 
and t^t it IS (utile to atruggle against Success was finally achieved by the use 
destiny This was the view o( Epi of catalysts (; u ) to accomplisb the 
cures and the Stoics wbo tnamiamcd process 

that this destiny was beyond the power The catalyst most w dcly employed 
even of God to alter Later it came to in modena fat hardening is the metal 
ha e a theological bas a in the belief nickel in a finely divid^ form The 
that life is controlled by laws promul mckel may cittrer bo placed d rectl^ 


gited by a supernatural being and in thefatormay beput on a earner' 
also by natural laws and is apparent wf ich is usually some type of earth 
in the doctrines of Spinoea It Is and the catalyst-covered earner placed 
dommant ui Eastern thought especi laUmtat Whenth catalyst haa been 
ally among the Mohammedans who placed in pos t on a stream of hydrogen 
regard fate (Kismet) as an absolute is passed through the liquid till it has 

S urer to which they submit with per been hydrogenated to the required 
:t re gnation _ amount Vihea tho process is com 


Un ted Provinces famous as the entire | by filtration and the fat allowed to 
creation of Akbar and for the nuns of {cool -Se ofseOiis Fats xvnttAxes 
a mosque bolt by him one of the I CaracYsis iKUcsTRiALArptiCATioNS 
finest in ly atnkmgl Falhen ot the Choich. eccle$ustica] 
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who have left behind tMClMncs 5?’”?®” ®f fai’ty degeneration ( 

guide their %ucceLoi; r^t ^ ‘ degeneration m« 

troversies were useful at the Refom”' commonly arises in old age, and ' 
i-.or, ...u._ , useiui at tne itelorma- persons addmfp,! +,^ 


trovemie wcrruTeTuTS thf^orm"' in old airn.- 

tion. when sides even Tife* ‘•‘^dieted to alcohol, or ini 

3>otestants, who based their nmn.nic to influenza, pneumonia, on 

on the Scnptur&s did not lie<!,tat*°+* enlarged heart ft is charactensed 1 
draw on the Fft'he/? W ^ P-"**" <die leftside of the chest, pt 

Among them are Icnatius CInnv^^t**t P'tation after exertion and faintir. 
Rome,*’ Polycarp® Tustin El danger of sudde: 

Ongen, etc ^ duuft The deposit of fat on th 

Fathom. WmoHTs anp Mxas- 


Fathom, see Weights avo *” ®t:out people is due 

PRES 'VEIGHTS AND Meas- inffltration and is less serious, 

r-.i — 1 . . _ Fault (geol ), a dislocation m 

ITTn <! r»t*Tsc*«. _ I 


VJL.O Awoo oc;iAUuai< 

Fatimites (or FaU*>ttdes) an Anh.m ‘ ® dislocation m th 

dynasty {c 910-1171) which rhimnH cimst m which one part ha 

descent from Fati4a daimh nr ® f relatively to the other. Tit 

Mohammed, and the Cahoh A*i =^Rcct one or both sid 

Obeidullah Ubaid-Aelah crack, and may shift them eith 

c 909-34 conquered N Afnci '"P down The breadth of a fau 

tended the empire to Sicdv^nd P^r^if' (y®*" a crevice to mar 

Moez Hedinaleah (052) found1:d Cmro ar / p vertical, bi 
and mastered Sicily and Errvni- usually inclined, m whicli case tt 

Ae-Aziz (succe3 W7) c^ZaZc ®’des will be shifted horizontal) 

Jerusalem fallma toVn i 


Azil suIceedod’^b^Sanf called 

the Ayubit%E"(ra,f"E"E"i the "throw." ^ 


fafflnni! 


*^^5 Ayub,..,, „ <i„„r,?Er,s « 
w».‘j r»'’ vi— 

K,s-wSi 7 o,*'- 

japomca, plant fAraha 1 ?,“ f,,.?/” vertical is its " hade ' 
Stebolldtt), With large ivy-shaniH a “ re usually nearly vertical 
leaves, groivn as an ornamental shrub ® displacement of only i 

either as an indoor plant or in shelfered’ Zi y^'^ds are often nearly honzonta 
places out of doors It ttat^ !n ^ hade Fig 1 show 

®““dy loam, and is propagated bv •^’ “"d a vertica- 

cuttings ^ pagateo by fault. B The "throw" of the twe 

Fatty Acids, see Acids, Fattv " ® *^ut fault B has no 

Fatty Degeneration, a change m the A while fault 

cells of animal tissues m which the ^ ^'g»?''alue for both 

protein material is replaced by fat 

Normally fat m the tissues is stored m sid^ rl °nc S'dc sul>- 
special cells or oxidised to form body 7?euer-:Jy^^ ”■ result of gravity, and 
heat, but sometimes, usually owing to "luch, owing to 

“ R’'pc agent, the power of oxidisation onT ! 1 earth's crust, beds on 

is interfered wi& Jt is also brought nvr. fault are pushed up 

about by arsenic or phosphorus poison- opposite side (Fig, 2) 

mg, pernicious anmmia, or lessening of nh^h^l slope towards the side 

the blood supply to an organ by lat- jitl ^”d never bring 

rowing of tlio artones, this last being a fame Ld^sn another part of tin 


5ver be met with twice m xhe sarocj 
Jrtical shaft but reversed faults or 



Pic I 


vrrthrusts slojje m the direction of, 
pthrow and the same bed ma} occur' 
vice in a vertical shaft — hence the' 


pushed Devonian beds over the nor 
I mally overlying carboniferous strata 
I r g 3 shows a section across the hi 
[Highlands with beds numbered sue 
ccssivel^ ftom oldcat to joungest- 
Thmst faults a« marked r 

Since strata are seldom horizontal 
over any great iliatance sooner or later 

most faults traveis'' inclined beds 
They may do tP's c ther in a direction 
more or less parallel to the d p of the 
rocks or parallel to the trike (? i ) 


(■ 


Fault 
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downthrow is m opposite directions 
Step-faulting (Fig 4) is often found 



I ir I 

This IS due to a senes of small faults. 
With a downthrow in the same direc- 
tion, the cumulative effect of which 
often gives rise to a considerable dis- 
placement of beds Step-faults arc 
well shown m the Scottish coalfield, 
and on a small scale there is a good 
eKampIc near Charmouth, on the 
Dorset coast 

\Vhcn parallel faults shift beds in 
opposite directions, they may cause a 
piece of country between them to sink 
relatively to the ground on both sides 
in what is called a trough-fault Fig C 



shows the formation by a trough fault 
of a Rift Valley (j ti ) or Grabcn The 
fault connected with the great Rift 
Valley of E Africa is probably the 
largest in the world, being some 1500 
m in Icngtli An area of country 
which IS upstanding tlirough subsid- 
ence duo to surrounding faults is know n 
as a fault-block or horst, of which the 
Vosges and Black Forest Mountains 
arc well-known examples Some- 
times. when a series of beds are sub- 
jected to thrusting, the lower strata 
may move more rapidly than the 
upper and a " lag-fault " may form 
between one or more of the beds 
These are obviously tlie converse of 
thrust faults Minor faults, due to 
unequal " lag ” in an individual bed, 
arc called " tear faults " The Lake 
District shows both these types 
The upthrow side of a fault is always 
more liable to denudation than the 


downthrow side, but it may pereisl as a 
fault-scarp, resembling a clifi 
effect of the unequal denudation on the 
two sides of a fault is shown by curved 
strata, i e. anticlines and syiichncs 
Agqv) Since these are composed oi 
beds thrown respectively' into 
and concave curves, it is obvious that 
as the rock is planed away on the up" 
throw side the outcrop of the forinw 
will widen, wliilo that of the latter win 
become narrower 

Faults are one cause of earthquakes 


Fauna, a comprehensive terni for 
the animals inhabiting any district, 
country, or continent See Fapnus 

Fannns, m classical legend, the goo 
of the countryside The grandson o 
Saturn, he 
gave his name 
to Fauns, 
country 
deities, 
horned, with 
pointed ears 
andgoats’Jcgs 
and hoofs , 
and to Fauna, 
his wife, a 
rustic god- 
dess 

Faurefron], 

Francois F§lix 
(1841-1899), 

President of 
the French re- 
public, was 
Colonial 
Under -Secre- 
tary, Vice-President of the Chamber, 
Minister of Marine in 1804, and became 
President of the Republic in IS^^® 
He cemented the Franco-Russian 
Alliance with Tsar Nicholas H* 
1806-7 

Fnur6, Gabriel (1845-1024), one of 
the most notable modern French com- 
posers Born at Pamiers, he was a 
pupil of Saint-SaSns and subsequently 
organist at the Madeleine Became 
Professor of Composition at tlic Con- 
servatoire and later Director. Faurc 
wrote some beautiful sonatas for 



Faun 



lUt 

olin and puno and cvllo and piano 
id aome ■vrry fine aongi These and 
a chamber music g nerally coataui 
a bnt work 

Faost [roLsT] the legendary I0th 
«t magician almost certainly was 
1 actual person though his identifi 
ition With ati\ known character 
mnot be estabb^bed T^e story 
I his bargain with the Devil tor the 
atorationot his youth inexchange (or 
IS soul has been told in many ballads 
ittonea and puppet plays but 
[arlowe (fo) was the first to weld 
lEse into great dramatic form in 
IS Dr fiduflur (e lfiD3J The legend 
now ch efiy known thraugh Goethe e 
f e } fausi and Gounod s (gr ) opera 
FaoTlstn. if rAtuTSVQ 
Farenhasi, a town lo 1 nt on 
tributary of the Suale It has a 
onsidcnble local shipping tnlTe as 
'ell as iueratite oyster fisheries 
hm IS also a considerable trade in 
nilt Cresnag and c ment making 
re the ch ef induatnes A tomb in 
>t ilary a Church is b«l eved to be 
bat of Kjtig Stephen From an 
axly date 1 aversham shared the 
aaque l^^rt^ pntileges I’op (1931) 
0091 

Fam {farvr] Jtiles daode Gabriel 
1809-1890) Trcn h pol tician fought 
D the revol tions of 1830 an 1 ISIS 
ind with \ictor Hugo forcibly 
opposed Lou a Napoleon s ascendancy 
tio became leader of the Republicans 
n 1883 and after Napoleon 111 s 
lefeat by the rrussiaas at Sedan in 
1870 demanded he should be deposed 
fia Foreign Minister m the Republican 
Government Favre negotiated the 
peace of 1871 with II smarck who 
lorced him to cede Atsice-Lomiae 
ravTC was d scredited and res gned 
Fawcett. Hetirr (1833-1881) English 
economist and politician Loss of his 
sight led him to abandon law for 
politi I economy and alter the 
pul ^ Manual / Pchucal 

I ^ V) he was appointed to 

\ chair at Cambridge 
Radical MX in 185.> 


Faytim 

stone he introduced the parcels poet 
postal orders sixpenny telegrams 
the Post Oflice Savings Dank and 
insurance facilitirs He wrote Indian 
htnanca and httt T ada and Prctec 

Fasretlh Dme SnUlceot Garrett, 
OBJ) (184 -ID D) 1 ngluh feminist 
leader Soon after her marritge in 
1887 to Henry I awcett (^ v > she joined 
the movement for women a sudrage 
her rflorta over fifty years culminating 
in tb Representation of the 1 eople 
Act 1918 by which 0 million women 
were given votes She also worked 
for the higher education and employ 
mrnt of women Dam« Milliccnt was 
President of the National Union of 
Women a Sufirage Soc eties and wrote 
tl omen i Snlfroge Tka H omen a ( ic 
tery (1910) and \S hot J Jtrmembtr 
(lO^t) 

Fawkes Goy (187I3-1608) English 
conspirator ilorn in Yorkshire a 
I’lotestant he became a Roman 
Catholic and agent of the Spanish 
party m England which planned to 
destroy James I at revenge for his 

F rrsecution of their co religionists 
awkrs assisted Catesby nad others 
m the Gunpowder Plot to blow up 
l^riiament House but arrested 
in a cellar under the building on 
Nov $ 1605 and hanged England 
celebrates the day with popular 
firework d splays 

raroUo[FAHYOL]BUrleEcilIe(185 - 
ID S) French sold er Xfe became 
general in 1010 and during the World 
War serv'd under Gen ml Pdtam at 
IVimy and the Somme snccecdiog to 
bis command m 1917 He com 
manded for a time in Italy returning 
to check the Certnan ofiensives of 
IDIS Fayolto was made marshal of 
France 1921 

FaynfflfFayil n) Fgyptian province 
centring round an oasis W' of the 

Nile t 0 tn from Cairo It is 

fertUtsed by Nile mud broofBf^ttivij 
the Bahr Yusuf Canal ichssk. 

gt at bioeGt from the 
the Aswdo Dsm 
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Feather Grass 
figs and large crops of cotton, cereals, 
and grapes The chief tosvn is 
Medinct-cl-Fayum (pop 62,860), an 
important agricultural toivn •which 
stands near the site of the ancient 
Arsinoc, where the sacred crocodile 
was worshipped Other towns arc 
Tomia and Senaru There are a 
number of interesting ruins around 
the shores of Lake Birkcl-Qarum 
Area, 076 sq m , pop 565,000 
Feather Grass (Shpa), a perennial 
ornamental grass c 2 ft high which 
floweis in summer, and thrives in 
ordinary soil It is grown from seed 
sown out of doors in late spring 

Feathers, the evtornal dermal cover- 
ing of birds (q V ) Since birds arc 
descended from extinct reptiles, there 
must have been a time when scales 
were changed into feathers, but 
although scales and feathers resemble 
one another in the early stages of 
growth, there is no resemblance 
between them in the completed state, 
and the steps by which scales were 
turned into feathers arc quite unknowm 
A typical feather is an elaborate 
structure It consists of a hollow 
basal part, the quill, which passes into 
the shaft, where the vane or web 
begins, and at that point there is 
frequently a small accessory fluffy 
branch called the after shaft The 
vane or web on each side of the main 
shaft IS made up of a compact senes j 
of fine barbs, themselves provided j 
w ith hooks, and the latter w ith book- 
lets by means of which the barbs arc 
tightly locked together 

1 be surface feathers of the body are 
t>’pically constructed in this waj, 
those covering the bodj being small 
and those on the wings and tail, known 
as the flight feathers, large But in 
some of the flightless birds, like the 
emu (q V ), the barbs of the covenng 
feathers are not united, and the whole 
plumage is soft and liuffj These 
feathers in manj re-spects resemble 
the down feathers, which lie close to 
the skin, and arc of various kinds , 
but the latter arc soft and fluffy, 
and more numerous than the covering 


Federal Reserve System 
feathers, which usually conceal ■tlicm 
entirely , ,, 

Feather Star, the free-livmg adun 
stage of some existing species of sea- 
lihcs, also known as stone Iihes or 
Crinoids, belonging to the phylum 
Echinodermata {qv) It consists of , 
central disc, beset with filaments on tiie 
lower side, and of 10 long, niany" 
jointed flexible arms with 2 rows oi 
pinnules like the vane of a featliw 
In its early lilc the feather star is 
attached to the sea bottom hy a 
jointed stalk, but from this it breaks 
away while still young, and swims 
freely by raising and lowcnng its arms, 
or crawls about the rocks and 
pulling and pushing itself along by 
means of its sharp-pointed pinnules 
Featherstitch, see Needi.i:w okk 
F6camp, France, port and holiday 
centre in Department Seme Infdncurc. 
Of particular interest is the abbej 
church, originally a convent, containing 
the relic of Christ's blood 
according to legend, drifted m t"® 
trunk of a fig tree to the shore new by. 
The local fisheries arc important 
Benedictine liqueur made hero js 
exported Pop 17,IC5 < 

Federal Council of Evangelical Re® 
Churches, a body with tlie object oi 
co-ordinating the common activities 
of the English Free Churches con- 
sisting of representatives of too 
governing bodies of the constituent 
Churches , 

Federal Reserve System, the central 
banking system of tlic United Slates oi 
America, established by the Federal 
Reserve Act of 1912, with 12 Federal 
Reserve districts each having a FcdCTai 
Reserve Bank and vijth a Central 
Federal Reserve Board 

Chung to the great distances, sec- 
tional and geographic.al differences m 
economic conditions, business customs, 
and bankingrequiremcnts, the devising 
of a central banking system for the 
United States presented considerable 
difficulties 'Hie difficulties did not 
make tlie need any less, however, anti 
the dov.xstating periodic banking P*®' 
iC" vvhich had been txpcnenccd finally 
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(deni Keserre STitem 
suited in an effort to solve the I 
roblem 

The chief need was for centralisation 
' bank reserves In 191" there v.ere 
1 000 banks m the United States 
ich dependent upon its own cash 
serves alone m case of a nin TTuS 
leant that nervousness led at once to 
scramble by all banka to strengthen: 
leir reserves to the keeping of high I 
tsh reser^es and to relative insta 
ility generally There was also no 
lachmery for making the quantity of 
loncy and credit sufficiently clastic to 
leet the peculiarly heavy seasonal 
uctnations of the bus ness of a great 
gncultural country The fact that 
usiness communities ' ere scattered 
versolargeanarea ontheotherband 
lade the natural growth o( one dnan 
■at centre with a eeetral bank as m 
3 countries unlikely 
I Reserve System i 
vsipeo so retain the leatutes of ... 
’an&ing system which had developed 
0 meet the needs of geographical ar -* 
nismeas differences and at the san 
me to provide centralisation of r 
erves elasticity of money and cred . 
>nd greater acil ties for clearances of 
heques and other credit instruments ' 
The country IS divided into I* dis 
nets with a Federal Reserve Bank in 
lach district All national banks 
e banks organised under the federal I 
awa of the United States must be | 
ncmbeis of the system and subscribe 
» the capital of the Federal Reserve 
Bank in their respective districts to an 
loiount equal to at lca^t 0 per cent of 
Lheir cap tal State Banks e 
banks organised under the laws of any 
3ne of the 4S States of the Umon maj 
be members of the system provided, 
they conform to certam standards 
In each district member banks arc 
divided into big middle-sized and 
small banks Two directors of the 
Federal Reserve Bank are elected by 
each groupiiAcb bank having one vote 
rectors are appointel 
tserve Board one of 
chairman Of thei 
by the member. 




Federal Reierre System 
banks three one from each group 
a bankers and three are business 
en or farmers Thus the manage 
ent of the Federal Reserve Banks 
in the hands of nine directors repre 
senting equally banking business and 
public interests 

The Federal Reserve Board which 
co-ordinates the management of the 
I" Federal Reserve Banks and directs 
the general monetary and credit po] cv 
of the system sits in ^\ashlngton 
It has eight members including the 
Secretary of the Treasury and the 
Comptroller of the Currency iwho are 
ex-offiiio members) and six others 
appointed by the President with the 
advice and cons nt of the Senate A 
Fedeml Advisory Council consistmg 
of one member from each of the I 
Federal Reserve Banks meets at least 
4 timesa mar With the Tederat Reserve 
Board llie Board itself meets con 
stantlv and maintains a large office 
with statistical staff It publishes the 
Federal reserve Bullet n monthly 
containing extensive statistical data 
about the banking and business condi 
tion of the country The Board 
directs the general pol cyof the system 
The Federal Reserve Act provided 
for the gradual taking over from mem 
ber banks of their reserves by the 
Federal Reserve Banks thus furnish 
log (be much needed centralisation 
Mobility of reserves between the dis 
tnets was al o provided for Bias 
bcity of credit was provided by th 
rediscount facilities hirnished by the 
Federal Reserve Banks to member 
banks and elasticity of currency by 
theissu of federal reserve notes which 
not being countable as legal reserves 
by member banks tend to be returned 
by them hen deposited by the public 
to the Federal reserve Banks where 
they can be retired The system has 
al o greatly improved the cheque 

clearing facilities betwee" * 

towns and ectionsofth 
In most res 
aa a Central Bar 
Caropeaa State 
do V" 


different 

4 


Federal State 


Government banlcs nith the system 
exclusively, and the system managS 
tile National Debt The Federal 
Rtser\-e Banks are the banks oS the 

trol of the money market by means 

%enyar^,!;%Ztnr^^l ) 

There remain a large number of 
banks outside the system, a fact which 
many believe contnbutes to the com- 
parative weakness at the Amen^n 
banking system as a whole M^h 
hM been done to encourage State banks 
h J x" system but their numbS 

TOult of amalgamations and failures 
The following table shows the number 
of banks in and outside the system at 

cad7g?oup''^“' 
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SI 


1023 

1020 

1031 

1932 


Number of Bants 


Federated Malay States, set Mai 
States 

Federation, a union of States 
which the participants retain aut( 
omy m local matters, while a Cent 
Government determines questions 
common interest Among fame 
federations may bo mention 
the Ihessalian, iEolian, and Acb<c 
leagues in ancient Greece, and t 
mediaival Hansa Federation of Gernii 
and Baltic cities Rapid commun'C 
tion and international trade encot 
aged the formation of large nation 
units m the 10th cent. The Amend 
States federated under a Centr 
^vernment m 1777-87, the Swai 
wntons in 1848, and the Gcmia 
States in 1871 The system has ah 
been used m the development of scl 
government in the British Empm 
notably m the federation of th 
Canadian provmces, the Australia 


30.178 

21,010 

19,900 

18,390 


9.774 

8,022 

7,240 

0,810 


Deposits (Millions of J) 


A U Banks Member Non'tnember ' ' I 71 T 

Banks Banks etU Banks j 


20,401 

10,008 

12,720 

11,074 


Federal State, a perpetual union of 
several sovereign States, which has 
organs of its own and is invested with 
power over the member-Ss Tnd 

the I- P'’"er owr 

the citizens of its member-States dis- 
tinguishes a federate-Statc from * 
confederation Igv) rx^mr.I„o f 
federal States are the U S A <?wtzer 
rrSv <^®™any See also Fbdeha- 

Party, an American poli- 
aiS’ Alexander Hamdton 

thet'^ Adams, which supported 
the Constitution of 1787, and remained 
m power from 1789 to 180) It „ 

?of '^dmimstrat.on, ^d wLeJ 

for the centralisation of mwTr « 
autonomy^ Most of 

SpSlSn'S,?”-"- 


42,103 

05,280 

46,821 

41.043 


24,990 

33.605 

27,432 

24,803 


Ao« meiT' 
Banks 


17,167 

21,423 

18,3S9 

16,840 


fton^ (f®0f), the S African colon 
(laouj, and in a limited degree t 
Malay States (1909) Russia, unc 
wlshevik rule, has also become 
lodcration of smaller States 
hederafion of British Industries, : 
association of manufacturers and pr 
aucers, founded in 1016 and inco 
porated by Royal Charter in 1024 
represents manufacturing interest 
conduc^ research into taxation, fai 
e ry legislation, smoko-abatemen 
river-poIJution. and similar matter 
and presents the corporate opinions t 
tts members in official quarters 3 
also advises its members on technics 
points of marketing, cTcport, insurance 
puDlicity, economy developments, etc 
tiesidos a staff of experts at head 
maintains representative! 
in 100 centres at home and abroad 
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Fchlmsf Solution, a laboratory .. 
agent consisting ol a solution contain 
u»S copper sulphate caustic soda and 
a double tartrate of potassium and' 
sodmm (Rochelle salt) The solution' 
IS tanally made up in two parts (A) I 
containing 60 3 grammes of copper! 
sdpbate (CuSO, 5il,0) in a litre and ' 
(B) containing 350 grammes of sodinm 
potassium tartrate and 120 grammes 
ol canstic soda in a litre lehliog 
solution IS used in the laborator) as - 
method for the quantitative estimation 
ol sugars the sugar under examina 
bon IS dissol'ved in water and the solu 
tion titrated (au) against a known 
volume of the Ichliaga solution pie 
Psred by numog together equal 
amounts of solutions A and B ^e 
«od point IS reached when the blue 
wionr due to the copper sulphate dis 
•ppears rrom the titmtion figures it , 
u possible to calculate the amount ofj 
10 the solution tested 

Feluoio Conrti, tnbuoals of fiee 
**l'*cas which became established in 
I th-cent Germany particularly 
Wmtphalia with the obreet of com 
Mtiog fendal tyrann) Their sitt ngs 
vere often secret they could ool) 
pronounce sentence of death andi 
uenved their junsdict on directly' 
I™®! Ibe Emperor Abuse ultimately' 
ri **'cir suppression The term! 
^tkine vfas appbed to a series of, 
P^tical murders directed against i 
^laJists and members suspected of! 

by seer t organisations of! 
the Right in rost war Germany 
I i* oo annual tnosicai 
Mstival which has been held at IfubLn 
Since 1807 

al Hnsain [rt rdduiHi. 
«66 sIn]( 1&85-1833> K ngofiraq Son 
of lung Ilusse n of llejaz he joined 


191f5 he escaped from Sv-na to the 
Hedjat As 1 ader of the \rab forces! 
06 cooperated with General Mlesbyl 
t Lawrence n the defeat of the I 
Turks in Svria 191A-18 '• ' 


appointed K ng of Syria in 10^0 but] 
^ gned wh n the tmitorv became a | 
‘tench mandate and was elected lungl 


Felo-do-ia 
of Iraq the following year He visited 


England in lOlO-.O 1027 and 1033 

Felidai tre Cats 

Ftllntowe popular seaside resort 
yachting and tennis centre in Suffolk 
on the mouth of the R Orwell the 
promenade is more than . m long It 
IS a seaplane base and a naval 
wireless station Phosphate of hmc is 
found in the neighbourhood and 
eiporlcd Th re are interesting 
Roman remains near bv Pop 12 037 

Fell. John (16 5~I6S6) Fnglish 
bishop fought on the King s side 
during the C vil War and kept up the 
Church of England services tl^ughout 
the period of the Commonwealth 
Consecrated Bishop of OTford in 1676 
he did much to eeeounge learning at 
the Cniversity and promoted many 
buildiogs including the Sheldon an 
theatre His stern discipline drew 
from one of the undergraduates Tom 
Browne the followuig trUmport trans 
latioD of a famoos epigram of Martial 
llu* becter F II 
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Fellah (pi FeUiAlu) Arabic word 
used to signify tho Egyptian peasant 
probably a racial descendant of the 
ancient Fgypt ans S i also Afbica 
Peofiss of 

Fellow a graduate member of a 
livers ty elected to perform some 
specific governicg or tutorial work 
for which he recci ts a fixed salarv 
The term » al»o appbed to members 
of certain I arned and other soacties. 
The title of honorary Jet ua> at a um 
vCTsity IS given m recognition of 
noteworthy work but carries neither 
duti s nor emolum nts 

Fel^d^ss {Lai a felon with regard 
to hiRiself) one who commits suicide 
Until 18 3 it was the practice in Eng 
land to bury suicides at a cross roads 
nth a stake d ivcn through the body 
but a statute ol that year directed 
banal in a churchyard or burial 
ground without ret gious service 
between the hours of 0 p.m and 
ght In 183 both these restnc 


Felony 24C Feminisw 

tions were removed A coroner’s Felspar is colourless in the 
inquest must be held on cvcrj'suspected state, but most impurities impart a 
suicide and, in the absence of evidence white, red, green, or >elIow colour, 
of unsoundness of mind, a I'crdict of which may suffice to make it an orn^ 
/eJo-de-se must be returned Attempted mental stone Orthoclase, and som 
suicide IS punishable with 2 years’ times albitc, may occur as moonston 
imprisonment. For the so-called and sunstone (aventurine), the 
smcide-pact, see Murder an opalescent, the latter a spaBg‘Oa» 

Felony, in English law a kind of stone Amazon stones are fine, large, 
e-nmc distinguished from treason and green crystals of microcline , 
misdemeanour The distinction is now dorito, from the granites of Labrador, 
mainly of historical interest A felony is well known for its beautiful in- 
was originally an offence punishable descence, and so is often built into tM 
by the forfeiture of the felon’s pro- interiors of buildings The 
perty , but a great many other arc all slightly harder than an ordmao 
offences are by statute felonies, and knife, and vary slightly in 
forfeiture is now abolished Nor is according to their composition 
there any distinction in regard to the economic value is as a flux used in tn 
severity of the punishment The only ceramic industry, and they are use 
differences that remain are that there in the body of the w'are, in the glaz > 
are greater powers of arrest in the case m the manufacture of glass, 
of felonies, that concealment of felony enamels, roofing matenal, pohsncs, 
is a enme, that only in felonies is the scouring substances ; also, when verj 
distinction between a pnncipal and an pure, for artificial teeth Enorniou 
accessory recognised, and that convic- crystals arc found in America, up r 
tion for felony entails loss of certain 20 ft in diameter, in pegmatite dyaes 
civil rights until the punishment has (qv) 

been suffered or a pardon granted Felsted (or Fchtead), a village ® 
See also Criminal Law N of Chelmsford, Essex The churen 

Felsite, a term loosely applied to contains a monument to the 1st 
fine-grained, acid, igneous rocks, both Rich, founder of the public school ncr® 
hypabyssal and volcanic (yy o ) They (reconstituted 1852) Pop c 2000 
are generally light-coloured, dull, and Felt, a fabric winch is not 
stony in appearance, and consist in the but made of fibres, usually wool, w’hicn, 
mam of a mixture of quartz and fel- when subjected to beating and vibra- 
spar(jii), the I’arieties containing con- tion, gnp one another in the form oi 
spicuous crystals of quartz being called layers . 

" quartz-felsites ” Felucca, a fast Mediterranean saii- 

Felspars (or Feldspars), silicates of ing-vcssel used chiefly for fishing 
aluminium, together with varying is long and narrow, witli a high bow 
amounts of silicates of potassium, and large lateen sails 
sodium, calcium, and barium They Feminism, a movement for bringing 
form the many common minerals, about absolute equality, both legal 
which compose nearly 60 per cent of and social, between the sexes Though 
the earth’s crust ; they are rather only of 1 9th-cent origin, mucli has 
more common in igneous rocks than in already been done to remove various 
sedimentary Tliey fall into two disabilities formerly suffered by 
mam divisions, wuth different crystal- women One of the earliest advocatfS 
line symmetiy (see Mineralogy) of woman's rights was ,Mary " ° 
Orthoclase, and one or two rare stonecraft Shelley John Stuart Mu* 
minerals, crystallise in the monoclinic in his essay on " Liberty " put mt- 
system, but most felspars are tnclinic, ward very advanced views for his 
and are termed “ plagioclase ” fel- day, on tlie question of luaiWd 
spars women’s property and divorce The 
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ssmg of the Mamed 
operty Act of IBS'* giving mamed 
'inen control over th ir own properly 
d earaiHo* was the first wg step 
le Divorce Act of 1923 by which the 
<C3 were placed on an equality as 
jards the grounds for ivorce and 
5 Legitimacy Act of 1928 whereby: 
ildfen can ^ legitimised b) a sub ' 
luent marriage of the parents are 
Ills of feminist movements 
The ttomans Sufirage campaign 
the years before the ttar under 
Pankhurst and her daughters 
Oved with what determination; 
itnen were fighting for their cause 
le Divorce Ijiw Reform Union the 
ciety for Constructive Birth Control 
d the National Council for Equal 
btenship are all engaged in difierent 
peets of the femiuat movement 
aw Ibsen Bneux and others have 
Mten provocative feminist plays 
Scandinavian countries and Soviet 
issia arc very advanced both m 
EQiAHt Jeguiation and social outlwk 
hie France is one of the moat back 
|rd eountrie* Germany and England 
king an intermed ate position In 
tny states m the USA women 
VO a cons derablo advantage over 
en especully in regard to divorce 
promuicnt US^ organisation is 
e Lucy Stone League which advo 
tes the retention by women of their 
jn surnames after marriage Con 
lerabte agitation is being conducted 
Great Britain over the question of 
itionality A British woman many 
g a fore gner automaticjlly Joses her 
fit sh nationality and as a rule 
JulJ acquire the nationality of her 
laband 1} however ho happens to! 
la United States citispn then by the 
wsof that country she would not be' 
'titled to USA nationality for a 
far and not necessarily even then 
>d so wo Id be left stateless for at 
st that period The asttat on n 
feat Bntam Is to secure that Dnt h 
men marrying foreigners shall 
taio Bntish nationalitj if they so 
isire and declare See also Natiov 
-ITY 


17 Feocing 

Fences may be houndarv 01 dll tsional 
structures Their original purpose 
was to confine farm animals and to 
caclu^ will cattle from cultivated 
land Every owner is bound at com 
inon law to prevent his cattle from 
stravmg on to th( land of others 
renemg most be built on the boundary 
line between two adjoining estates if 
the two owners agree in wanting a 
dividing fence If one onlv wants a 
1 oce he mast erect it on his own 
land Permanent fences are usually 
made of hedges or low stone sratls 
(tea TlMBBS) 

Wire IS largely employed in fencing 
land with wi^ or iron strain ng posts 
sunk in the ground and intermediate 
standards usually made of larch wood 
Mood posts should be treated with 
creosote to prevent decay 

tiie Feyie s serve the double pur 
pose of enclosing land and giving 
sh Iter in some degree The common 
hawthorn is most often used on 
account of the stifisrss of its branches 
and its thorns and its winter hardiness 
Ihc bashes should be plant d when 
ft hgh with arcHSt depthof 1 ft in 
prepared ground and first trimmed 
after 4 years 

Fencing Onginally the art of 
attack auj detence with sword or 
tapier in single combat the word is 
~ ' usually apolied to fncndly con 
for sport with blunted weapons 
The swotd and. buckler combats of 
Tadortim swere superseded c the end 
of the 16th cent by combats with the 
Italian cut and thrust rapier and 

dagger which in turn gave way during 

the I7th rent to the Trench small 
sword the point only being used from 
this weapen the modem fencing foil 
' 1 1 efd de comial are derived 
FcDCinR as a sport is divided Into 4 
„ain d visions according to the tjT>® 
of weapon used foils epi dr^ombai 
' - ' '.s and sing} stick la all cases 
inasiM gauntlets and wh te 
padded jackets are worn by the com 
Datants In foil fencing onl) hits 
correctly made on the body are 
counted accidental hits or hits on the 
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face or limbs, being disregarded Tlie 
French foil has a quadrangular tapenng 
steel blade, r 33 in in length from guard 
to button, with an 8-in handle, and a 
light metal guard shaped like the 
figuie 8 It weighs c 1 lb The 
thicker part of the blade near the 
guard IS called the forte, the thinner 
front portion the fotble The Italian 
foil IS slightly longer, and has a bell- 
shaped guard with a cross-bar, with 
which the fore-finger is interlocked 
Tlie French foil is lightly held with the 
palm and fingers, the thumb resting 
on the upper side of the grip The 
principal form of attack, called the 
hiftge, IS made by extending the right 
arm so as to bring point, hand, and 
shoulder into one straight line, at 
the same time .idvancing the right 
foot and straightening the left leg 
The extension of the arm should 
slightly precede the movement of 
the right foot The part of the body 
on which hits may bo scored is 
called the latgel, and is divided 
into 4 sections, the 2 upper quarters 
being known as the ‘Miigh lines," 
the 2 lower as the “ low lines ” 
There are 8 recognised parties, 2 in 
defence of each quarter of the target, 
1 in each case being made with the 
thumb upwards (" sitpmaiton "), and 
1 with the knuckles up and thumb 
dowm (" pronation ") 

The parries are known as prime, 
seconde, hcrce, quarte, qmnle, sixte, 
seplime, and octave Sixte and tierce 
defend the right " high lino " , quarto 
and quinte the left " high line " , 
octave and sccondo the right " low 
line " , septime (or demicircle) and 
prime the left “ low line " The first 
of each pair is made in " supination,” 
the second in " pronatton ” Iho most 
important parries are quarte and sixtc 
Parries are made by a quick beat ol 
the " forte " of the blade on the 
adversary’s " foible," but in making 
counter parties the point describes a 
narrow circle, catching and turning 
aside the opponent’s blade 
The names of the parries are also 
applied to thrusts and engagements. 


eg a thrust at the upper left breast 
IS said to be a thrust in quarte 
Attacks are made by the hinge, de- 
scribed above, the disengagement {» f- 
dropping the point under adversary s 
foil, followed by a lunge on the other 
side), the cut over (i c passing ion 
over adversary's blade), and tlie 
riposte, a thrust delivered immediately 
aUer a successful parry Attacks 
made when the adversary is on the 
defensive arc called primary attacks , 
secondary attacks are made while the 
adversary is preparing or developing 
an attack, or on tlie conclusion of an 
unsuccessful attack Every attack 
must be parried, and a stop-thrust, or 
counter-thrust without parry, is in- 
valid if the thruster receives a touch on 
any part of his person Force attacks 
follow a blow or pressure on the 
adversary's blade to force it aside and 
make an opening for a lunge 

Cpie-fenetng, an attempt to repro- 
duce the conditibns of actual duelling 
in which hits art counted on any 
part of the person, was established m 
Frtince c 1880, and introduced into 
England in 1000, in which year the 
Ep?e Club was founded The epic is 
longer and heavier than the foil (e- 
36 in long, and ij lb in weight), and 
has a bowl-shaped guard 

Sabre-fcncing a form in which both 
edge and point are used Various 
types of weapon have been used, based 
on the different kinds of cavalry sabrC, 
but since the beginning of the 20th 
cent the light Italian sabre, c 34 m 
long, and slightly curved, has been 
almost universal Hits count on any 
part of the person above the waist and 
on the outside of the thiglis. The two 
pnncipal parries are turcc, as described 
under foil-fencmg, and a high hanging 
parry made with a crooked arm 

Stnglc-sfick Fencing with a round 
ash stick, e 34 in long with a basket 
hilt, originated m the ICth cent , when 
It was used as a practice weapon for 
the broad-sword Single-stick was 
extremely popular in the 18th cent 
under the name of ’’ cudgel-play." and 
was practised in the 10th cent, on 
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much the same lines as salirc-fcncing, | 
but it lias largely been neglected j 
since the introduction of the light j 
sabre 

Fdnolon, Francois de Salignac de la 
Motho (1051-1716), French writer, 
mostly on theological subjects, was 
tutor to the son of Louis XIV (1089- 
97), for uhom he wrote his /•ahla, the 
Otalogucs of the Dead, and TiUmaque 
His Maxtmes des Saints led to his 
condemnation by the I’ope, who 
ordered him to vacate Ins Arch- 
bishopric of Cambrai (1090) He was 
a strong opponent of Jansenism, and a 
close critic of the politics and literature 
of his time 

FSng Yu-Hsiang (6 1880), Chinese 
" Christian general " He serv'cd in 
the Chinese revolution, and, as com- 
manCer of the 11th Division, was 
Governor of Slitnsi, 1921, and Chief of 
the N \V frontier defence, 1023 He 
installed Tuan Chi-jui as President in 
place of Tsao Kun m 1924, and was an 
active administrator on behalf of the 
Nationalist Government until expelled 
from the Kuomintang in 1920 

Fenian Brotherhood, or Femans an 
Irish revolutionary society organised 
in America, by Stephens, in 1858, and 
introduced into Ireland in 1805, to 
bring about its separation from Great 
Britain , it collapsed after c 1807 
Fenneo, the smallest of the foxes, a 
sandy-col- 
ouredspecics, 
distinguished 
by its enor- 
mous cars 
and found 
renni.c inthcSahara 

It lives m burrows, is nocturnal, and 
feeds upon jerboas (q v ), lizards, small 
birds, and the like 

Fennel, plant belonging to the 
family Umbtllifene, with an erect 
stem 2-3 ft , high, numerous leaves 
deeply divided into soft hair-hkc 
segments, and large terminal umbels of 
yellow flowers 1 he plant is aromatic, 
and the chopped leaves arc often used 
as an ingredient in sauce for fish 
Fennel is common on waste ground. 



especially near the sea. It flowers in 
July and Aug 

Fens, a low -lying district m the n. 
of England, around the Wash, 
including portions of the <1*511111165 oi 
Cambs, Hunts, Lines, and NoriolK. 
Area e 2000 sq m Tlie chief nvcK 
are the Ouse, Welland, Cam, Ncn, ana 
Witham Tlicre are many drainage 
canals and streams Parts of tn 
land arc marshy It is supposed uy 
some that tlic fens were onginany 
a forest area winch was inundated oy 
a great tidal wave, and that the wasn 
IS all that remains of the huge bay so 
formed The Romans were the first ) 
attempt drainage, and a number <> 
subsequent efforts were made, of , 
the most notable was that of the La 
of Bedford m the 17th cent , who 
reclaimed tlie district of Bedfora 
Level From tlie late 18th to 
19th cent drainage was steadily 
continued To-day, the Wicken Fen 
IS the only remaining natural fen , tiic 
rest, though compnsing many swampy 
parts, forming a rich agnculturai 
district 

Feoffment, in feudal times, a trans- 
fer of freehold land by appropnat 
words and livery' of Seisin, i c delivery 
of possession This method ffi 
gradually superseded by transfer h> 
dcea, , 

Feroe Natur® (Eng, law), beasts and 
birds of a wild disposition, eg dcc!5 
pheasants, hares, as distinguished from 
those domitts naturo’, t e domestic 
animals — cows, dogs, poultry, etc 
They are not, while living, the subje« 
ot absolute property, and theremre 
cannot bo the subject of larceny Bat 
a qualified property may be acquired n 
and so long as they arc tamed, or while 
too young to fly or run away, or when 
there is a privilege of taking game 
Tlic owner of a savage animal, eg ® 
tiger, IS responsible for any damage 
done by it, but not the owner of a 
naturally gentle animal, unless he 
knew it to bo of a savage disposition. 
See also Dogs . 

Fer de Lance (or Jlai-latled Snake], 
one of the species of so-called pit vipers 
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Fetdinioi, Emperor 
the W 

of ite fatally venomous bite It mat 
a leasth cl c 6 it and is 
^nouslycoloured butusuallyreddish 
Sb" ■"«6«Iar dark tinds and 

reramanai(I60a-l664) HoIy Roman 

brother of the Emperor 
ries V claimed the kingdoms of 
^hernia and Hungary by right of 
Heacqmted Dohemia 
Zapolya supported by the 
*° Hungary 
was divided Wt 
became emperor in 1SS9 and 

a57a-mi>* ~ Fskdivanp ii 

S I 

■'ippr«si0n of 
«n Hungarj and I 
resulted £a his depo it on 
ae?^VnS "» «*vour of th 

Fredenck V and 
Y(Li tbe Thirty 

IB^ Fbrdivavo lit (|60«- 

Etohcnii^®F« ®/ K«n?afy 1625 and' 
Fenhnan,e tt^ tuweeded his father 
Hoh^ ^ 1^^ M Emperor in 1037 
'"allenstein as com 
The hVh‘ ^0 imperial armies in 1034 
tte ®.S' .Catholic cause in 
aard Years War forced 1-erdi 
«■= „, 

«f A^t“^ * (»93-1873) Emperor 

canaw. *,‘“1830 He proved in 
**** govern . 
state M '“tried on by a council of 
jgjg ‘‘® was forced to abdicateul 

former Tsarofl 
1,*^“ iw elected to the throne as I 
^ Proclainicd 

LejL ” He led the Balkan 

«tert£el^/ were diminished 

*<nmanlThf Serbia and 

SgaJr^t*?^ Central Powers 

S«biaM t ‘’tove back the^ 

t's and Rumanians but waS' 


Ferdinand I 
forced to abdicate m favour of his son 
Boris after the collapse of 1018 
Ferdinand, Spanish kings 
Fercivano I [d 1065) the 
Great became King of futile in 
1028 and acquired Leon ten years 
afterwards He began the campaigns 
of reconquest against the Moors and 
assumed the tiOe Emperor of Spam 
10S6 

FBRoiNAwn III (1 00-1 .) the 
Saint KingofCastile became King of 
Leon on the death of his father 
Atphodso XII (1231) and permanently 
united the two kingdoms He drove 
(he Moors back to Granada persecuted 
the AltHgenses and codified the Latin 
and Gothic laws He was canonised 
in 1671 

renoisAND V King of Castile and 
Leon and II of Aragon (145 -1516) 
was the first king of united Spam He 
mamed Isabella of Castile pttronessof 
Columbus Ferdinand drove the Moors 
from Granada conquered Naples and 
Navarre and (1480) established the 
Inquisition at Seville 
Fbrdinavd VI (1713-17v0] ICing of 
Spam maintained a neutral policy 
during the Seven Years Mar between 
England and France and a ded b> his 
mmisteis Cariajal and Ensenada 
revived Spanish art and literature 
Feboiiasd mi (1784-1823) King 
of Spam succeeded Charles IV in 
1808 but was forced by Napoleon to 
abdicate He regained power m 1814 
rejected the democratic corutitntion of 
181- and ruled as a despot Spam 
lost her American colonics through his 
misgovenunent and his rei>eal of the 
Salic law m favour of his daughter 
Isabella II gave nse to th (^rlist 

Ferdinand I (1865-19 7) King of 
Ruruaiua mamed Mane daughter of 
the Duke of Edinburgh He succeeded 
his uncle Charles I m Oct 1914 
Rumania joined the All s in 1916 
ad after h s country had been 
. -acuated by the invading armies of 
(he Centrll Powers Ferdinand dis 
patched fb ccs to oppose Kun 
the Hungarian Communist dictator 
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1919 He was crowned king of Greater 
Rumania in 1922 and introduced land 
reforms and universal sullragc 
Ferdinand H (1810-1869), King of 
the Two Sicilies, a despotic ruler who. 
after granting a constitution, ruthlessly 
suppressed the Sicilian revolt of 1848 
In 1861 England, at the instance of 
Gladstone, intervened on behalf of his 
political prisoners in Naples 
Ferdinand IV 1(1761-1826), ICmgof 
Naples, also king of tlic Two Sicilies, 
was influenced by his wife, Maria 
Carolina, daughter of the Empress 
Maria Theresa, to declare war against 
revolutionary France (1792), and was 
driven from his throne He returned 
in 1799 , but after Austerhtz, Nai>olcon 
(1806) crowned his brother, Joseph 
Bonaparte, King of Naples Ferdinand 
regained povser on Napoleon's dow'nfall 
(1815) and, aided by tlic Austrians, 
established a despotic monarchy 

Ferghana, district of S Asiatic 
Russia, including a high range of 
mountains (reaching 12 000 ft) in the 
N , and a valley in the S , noted fonts 
fertility, and equable climate Ricc, 
cereals, and fruit arc produced It has 
been occupied by Persians, Arabs and 
other races, and is now m the Soviet 
Socialist Republic of Uzbekistan 
Pop 090,000 

Fergusson, Robert (1760-1774), 
Scots poet whoso works liad much 
influence on Robert Burns , is known 
for Ills contributions to Ruddiman’s 
WeeKly and for Auld Rechte, a poem 
describing the Iitcniry club to which 
he belonged 

Fcnnglu or Fcringhee, an Eastern 
name for Western people, dating from 
the Middle Ages, probably derived 
from '■ Frank," .ind usually employed 
in a derogatory sense 

Fermanagh, a couiit> of Northern 
Ireland, bounded by IJoneg.il on the 
N , lyroiu on the N and E , Mona- 
ghan on E and S , Cavan on the S 
and W , and Eeitrlm on the W It is 
bisected N \V. to S E lj>’ the R Lmi, 
winch broadens Into the two famous 
loughs of Erne and Upper Erne 
To tlic N E the land is loiv, but W.of 


Ferns 

botli loughs tliere arc considerable 
hills, including Cuilcagh (2200 ft), 
Bclmore (1300 ft,), and Dooham 
(1260 ft ) The county contains a 
number of beauty spots, notably the 
two loughs where there is excellent 
fishing, and the falls of the Emc 
The mam occupations arc agriculture, 
stock-rearing, and dairy-farming Iron 
and several kinds of stone occur 
in small quantities There are small 
manufactures of linen and rough 
pottery Fermanagh became an Irish 
county m the ICth cent The chief 
towns are Enniskillen, the county 
town, and Newtown Butler Arc.a 
050 sq in , pop 67,000 

Fernandez, Juan, Spanish navij^- 
tor , in c 1670 he put out from the 
coast of Spam and touched Peru, whence 
the trade wind drove him round to Chile 
m 30 days He discovered the islands 
now' n.amcd after him, and made an 
unsuccessful attempt to found a 
colony , he is said to have located 
Easter Island and Australia 

Fornondo Po, Spanish island of! the 
coast of French Equatorial Afnca H 
is volcanic, and mainly mountainous, 
the highest point being Pico dt 
Santa Isabel (0400 ft) There arc 
luxuriant forests, rich in valuable 
timber Tlio chief exports are cocoa, 
sug.ir-canc, and fruit Iho chief town 
and port is Santa Isabel The natives 
are of Bantu stock The Portuguese 
nav'igator Fernando Fo discovered 
the island in the late 16th cent , 
it w.-is cede'd by tlic I’ortuguese to 
Spain, .and w.is at one period admiinj* 
tered lor that country by England 
It is governed by a Governor-General 
under the Spanish Colonial Office 
Area, 800 sq m , pop 24,000, 

Ferns are tlie most highly developed 
of the Crjptoganis ilic plants of 
this group show a distinct alternation 
of sexual and asexual generation 
The plant of the sexual generation 
bears antlundia and archegoma, and 
the asexual goner ition develops from 
the fertilised egg ami produces asexual 
unicellular spores 

The sexual generation rescmblc-s a 
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simple liverw orl [qv). The plant of the 
asexual generation has a highly 
differentiated internal structure and 
an external structure differentiated 
into stem, leaves, and root The 
spores are produced vcgetatively in 
special receptacles on the leaves The 
sporangia arc stalked capsules, formed 
of thin-walled cells with an annulus of 
cells having strongly thickened radial 
and inner walls Dehiscence of the 
sporangium is brought about sud- 
denly water is lost from the cells of 
the annulus, and the thin walls of these 
/ contract till 
a transverse 
r u p t u r e 
across the 
thin - walled i 
cells occurs, j 
and the rapid 
movement 
ejects the 
spores 
Common 
English ferns 
arc the male 
fern and 
hart's- 
tongue, 
which grow 
wild in woods 
and hedge- 
r o u s A 
curious 
group arc the 
Hart’s tongue Fern - ferns. 

including Marsilia, Ptlulana, Salvinta, 
and Azolla 

Propagation Any species of fern 
that sends out runners, or creeping 
underground stems, can bo readily in- 
creased by division They should 
never he divided till the parts to be 
separated are each well rooted Tlicy 
should then bo separated with a sharp 
knife into as many parts as have roots 
and a small ball, planted in pots only 
slightly larger than the ball, watered 
gently .and placed in the shade until 
established Several species produce 
miniature or embryo plants on the 
fronds These should be pegged down 
in a pot filled witli suitable sod, and de- 



tached when tliebuds have made roots 
into the soil and*pnt forth scverallcaves 
Several of the finest ferns cannot lie 
increased by division, but these can 
be raised from spores A constantly 
damp warm atmosphere is require . 
and little if any sunshine 

Soil Ferns 'require a light opc 
soil A suitable compost ^ 

2 parts sandy fibrous peat, 1 part turij 
loam, and leaf-mould 1 p.art, 'Mth 
free admixture of sand. 

Watering is most essential, f'o 
must bo kept very damp always, 
they quickly die, . , \ 

ForozDshah, Battlo of (Isl j 

(Doc 22. 23, 1845) tlic British and 
native troops under Lord woug 
defeated 50,000 Sikhs See Sikh « aks 
Ferrara, N Italy, capit.il o w 
province of tlio same name in •^mi j 
formerly especially famous for its s 
blades There arc manufactures 
knitted goods, shaivls, and in lorm 
yo.ars pottery Savonarola, ^tisso, a 
Ariosto wore all born hero f 
116,000. Province, area, 1000 sq ni . 
pop , 340,000 mxir- 

Forrarn-FIoronoo, Counou o* 

to), this Council excommun^atca 
deicg.ates who remained at 
was later transferred to hlorcn 
Its attempt at reunion potweea 
the Greek and Roman Churches w 
successful only on paper, and i ‘ 
rejected by the Greeks, in spite r 
Emperor’s attempt to enforce it *»> 
the fall of Constantinople, the uninc. ■ 
tion movement ended 
Forran, Gandonzio (c 
Italian painter, born in Picdmoni, 
appears to have studied under 
at Alilan, and won considerable la 
m his lifetime, painting numero 
frescoes for the churches of the dnci ) 
of Milan Many of these arc m sip’ 
and outlying villages and townsliip • 
and his work h.as not become 
known as that of many inferior artisw 
His .illar-picco m the Church oI 
Gaudcnzio at Nov.ira is one of « 
finest w'orks ,* at Vcrcelh there a 
series of liis frescoes ilhistr.vting H 
life of the jf.igdalono and of the \ irgin, 
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Congo and the Niger, and organised 
a campaign m Indo-China Ferry 
became President of the Senate in 
1893, but was assassinated shortly 
after 

Fertilisation, the process of union 
between a male and female cell, which 
results in the production of a new 
individual or a resting cell, ivhich 
ultimately rejuvenates itself to form 
one or several new individuals See 
also Reproductive System 
Fescennine Verses, ancient indige- 
nous Roman songs, composed extem- 
pore, and recited at rustic merry- 
makings, particularly weddings They 
were generally playfully abusive or 
licentious They are said to have 
been first employed at Fesccnmum, a 
town in S Etruna 
Fescue, genus of grasses of which 
tliere are c 12 English species, having 
numerous spikelets, each of several 
flowers, in a compact or spreading 
panicle Sheep's fescue is an abund- 
ant tufted grass on dry open spaces, 
of very v enable habit, C in to nearly 
2 ft high , the leaves almost cylm- 
drical, chiefly basal , panicle compact, 
slightly ono-sided Creeping fescue 
IS distinguished by its more or less 
creeping rootstock, and is common in 
s.indy places Tall fescue, a common 
grass of damp meadows, 2-4 ft high, 
flowers in June and July Fescue is 
a valuable fodder, and sown for lawns, 
but IS not used as an ornamental grass 
Fessa, or Fesse, see Hpraldry 
FSte Nabonale, annual French na- 
tional holiday and carnival celebrated 
on Julv' 14 to commemorate the fall 
of the' Bastille, July 14 1780 (2) 

Annual holiday, September 22, com- 
memorating the establishment of the 
Republican Government 
Ffihs, Francois Joseph (1784-1871), 
musical theorist and composer Wrote 
important theoretical and histoncal 
works, and composed operas, church 
and chamber music, and orchestral 
works He was director of the 
Brussels Conservatoire from 1833-71 
Founded the Retue Musxcale 

Fetishism, see Reucio:., Prisiitive 


Fettes, Sir William (1760-1836) 'a 
Scotsman who left a large sum for toe 
education of orphans and other un- 
fortunate children The trust funds 
accumulated till 1804, when the 
building of Fettes College, Edinburgh, 
was begun The college, opened in 
1876, IS conducted on public school 
lines 

Feu (or Feta), a gratuitous 
land in return 'for service In Scot- 
land, a kind of socage tenure, the 
tenant making a return in monej 
called feu-duty or feu-annual See also 
Tenure and Feudalism 

Feuchtwanger, Lion (0 1884), Ger- 
man- Jewish author, has wTitten playSi 
poems, and novels In his best novels. 
The Ugly Duchess (1923), Jew Silts 
(1925), and Success (1930), he gives a 
complete history of the penod in which 
hts characters hvc , his powers ol 
descnption and his sense of drama are 
amazingly nch He treats m re- 
markable detail a diversity of chara^ 
ters, who are vivid and ahve Feucht- 
wanger was expelled from Germany 
by the Nans in 1933 

Feudalism The name feudahsm is 
given to that organisation of sociep 
which prevailed in Europe in the early 
Middle Ages It arose in the chaos ol 
the Dark Ages following the break- 
down of the Roman Empire, and in tlic 
later Middle Ages gave way before the 
growth of strong central monarchies- 
Its mam features are tliose of land 
tenure and personal service J-ano 
was hold in return for services owed to 
an immediate overlord, who w 
turn rendered service to Ins lord ih 
return for his land Tlic result was a 
society formed like a pyramid, with the 
King at the apex owing services to 
no one, or to God alone, and at the ba^’ 
the peasants, whoso services were the 
tilling of their lord's land Societies 
v.ith similar features have arisen at 
other penods of the vvorld's history, 
and these are often called feudal, using 
the term in a very wide sense, but 
they differed in many important details 
from the feudalism of the Middle Ages 

Owing to Jack of records and to 



Ttodalunt 
ivtnity of local cnstom the ori la €>f 
the feudal syatem is a little obscure. 

r ^ howe\-w thititUevelcir^ 
out of the chaotic conditions of the 
Uter Roman Fmpire and the Dark 
Ages Ci\-Uisation did not entirely 
pensh nor society lapse Into absolute 
with the dovrafall of the 
«oniaa system of government When 
Me jwotection of Roman law and order 
owiodltd away when the l^a* 
Komana g^ve way to the depi 
was of barbarian tnbes thesmaHmen 
Founts and small landowners trsed 
W ond what protection they could to 

preserve themselves and their tiadi 

ions They looked then for protec 
on to men strong enough to provide, 
•ome sort of eSecttve resistance to the 
•u’^owndiog them In the 
itroog central power 
aeveloped into a number of 
units depending for protecttoo 
ehieftala powerful enough 
to told them together and thus arose 
us baronial system of administration 
A further unifying and protective 
waucnce vmi prov ided by the Church 
wwh acnniriag tracts of land 
)*weh It could not alienate but the 
«»e of which It granted in retura for 
services 

Even at Its height feudalism diSored 
m detail from district to district 
f>iv«ity of custom and of general 
^ditions brought about many dif 
terenees in structure Normandy for 
example was a strongly centralised! 
duchy and the Dukes of ISormandy! 

a firmer grasp on their vassals! 
Man did most feudal overlords In' 
r ngland \\ illiatn the Conqueror made ' 
ms vassals take an oath of allegiance 
to him direct th s ovemdujg tbeir 
‘*“ty to their immrdiato feudal lords 
•®d helping to prevent the develop 
®ent in Fugland of strong feudal 
tew tones such as Normandy in rrance 
to spite of its local diversities 
Me feudal system possessed 8 Steicut 
Unity for it to bo described as a whtrfe 
Having examined its mam features 
It IS now necessary to dcsenbe it lo 
Btualer detail. 


S!17 Feodalum 

la tlieorv the land was the lung s 
it was granted (o certain person in 
retom for services and they m their 
turn granted land to others m return 
for other servic s The fief or that 
which was granted in eturn for scr 
vices was not necessarily land It 
might for example be the right to 
levy a toll or operat a m U — a valiial le 
privilege in the Middle Ages The 
holder of the fief would have to be 
invested and suexr fexUy to his lor] 
long as he fulfilled hts obligations he 
and hLs hem would be secure in the 
bolding of bis fief 

The services bv which freemen held 
their land were supposed to be political 
and honourable not being obtained bv 
the overlord for profit The services 
wh cb the serfs gave for their Ian 1 were 
’tn different in character 
There were general eerv ices mainly 
th moral duty of serving one s lord 
faithfully which might quite easily 
invol e immoral actions towards bis 
enemies There were also particular 
services defined either by custom or 
more rarely in wntiog hliiitary aer 
vKe was ti e most important of these 
The vassal would have to be ready to 
serve in the field and bnng with him 
armed force according to his 
posiUon ID the feudal Ucrarchy 
Court service was almost as universal 
Then there were certain financial 
obbgations and certain rights possessed 
by the lord The financial obi gations 
included relief that is the line 
payable by the heir for admission into 
his success on and aids or financial 
assistance that had to be given to the 
lord m certain circumstances such as 
for his ran om i ben taken prisoner 
ttaii] hip and mamage were lucrative 
rights posse sed by the lord Under 
ward hip the lord obtained the 
revenues of a fief when it was m the 
possess on of a cn nor under mamage 
the heiress must marry as the lord 
I hed and his consent could be sold 
Id addition to many of theso ser 
..ces with the notable exception of 
mil tary service the serfs had to work 
lord 8 land They generally 
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pL wceirwithfv'^a bnugiug to the front 

peno^of ti e °n ."’hose aid tlie Iting 


periods of the year, such as har\est- 
time Their services were burden- 
some, m that they very often took the 
serf away from his own land when Ins 
presence was most necessary 

Feudalism was also a form of 
government. For the Kingdom, the 
Cuna liegts was its mam organ, acting 
M legislature and court of justice 
Locally, the feudal courts administered 
justice, and supervised what little 
public administration existed The 
manorial courts, besides deciding dis- 
putes and gncvanccs of tlic members 
of the village community, concerned 
toemsclves with questions of agriciil- 
tural practice, and generally governed 
the manor according to its own. often 
peculiar, customs 

Gradually this system broke down 
The povver of the barons became 
weakened, the services fell into 
desuetude, and the King’s courts took 
feudal courts 

There are various reasons for this 
decline of feudalism Many of the 
Kings pursued more or less successfully 
the policy of increasing their own 
power at aie expense of the feudal 
barons The process was slow, and in 
Lngland not completed until tlie ago of 
the Tudors In spite of William tlie 
Lonquerors care to avoid giving tlie 
barons too much power, England saw 
several successful nsmgs of the barons 
against their King, though generally 
only when the King was very weak 
The mam line of policy which can be 
clearly traced is tlie spread of the King’s 
justice The establishment by Henry JI 
of tnal by jury is a case in point, it 
IS a case of calling m the common man 
to assist in the administration of 
justice, m a sphere outside the feudal 
courts The decline in the influence 
of feudal courts was a great blow to 
the strength of the barons 

But other factors were aiding 
monarchs m their attack on the b.irons 
The barons were weakening themselves 
by mtemceme warfare, as m the Wars 
of Uio Roses m England Economic 


might rely in struggles against the 
power of feudalism Trade was in 
creasing, and towns were growing 
thereby, and becoming more power- 
ful Ihc Crown encouraged tins 
independence and loyal patriotism by 
the grant of charters Ihe merchant 
cl.ass w as becoming important Tliis is 
seen m tlie representation of the com- 
mons, to a large extent merchants 
from the towns, in the Parliaments of 
the later Middle Agfcs 

Feudalism, then, was the organisation 
of society in the period lying between 
the Roman Empire and the nse of 
modem States, and it remains to assess 
its value and importance ^ 

It used to be the fashion to regard 
feudalism as a barbarous form of 
organisation, only endured because the 
ago had not achieved the enlighten- 
ment tliat produced the Glorious 
Revolution and the kVhig Monarchy 
But feudalism has its place in history ^ 
and its values 

Barbarian invasions broke the power 
of Rome and cut up tlie lines of com- 
munication upon which that civilisa- 
tion was largely based J ho Western' 

world might very easily have lapsed 
into complete anarchy and barbarism 
had not some form of social organisa- 
tion emerged to give it stability and a 
modicum of peace 
Feudalism had its defects • it gave 
power to a comparatively few barons, 
witJi little or no central control over 
their activities Abuse of power was 
common, and wars amongst the barons 
memselves distracted the countryside 
Yet feudalism did provide a certain 
amount of protection to tlie weak 
What order and stability it provided 
more than the mere remnants 
m Roman civilisation to be preserved 
Had it not been for this Rome might 
nave perished ns Babylon perished 
It was the Church and the towns tliat 
preserved tlie tradition and culture of 
Romo, but without some form of more 
or less stable organisation this could 
not have been achieved Feudalism 


Fend«7oie Si 

Vis a compromise between civilisation 
SQCh as Rome bad known and anarchy 
and anarchy was the only alternative 
to that compromise. SefalsoTswmt 
Fea de Toie (fb dO zhwa] ongmaUy 
a thanksgiving or festive l»n6re 
To-day a musketry salnte given on 
special occasions by the successive 
d i s cha rge of blank ammunition in the 
air each mdividual m a rank of rifle- 
men £nng rapidly after his neighbour 
Feneibsch Anselm (1819-1880) 
German painter worked at lam 
under a pupil of Ingres In Italy his 
own classical inclinations and ambi 
tiODS were strengthened by his study 
of the work of the old masters and the 
ancient sculptors He later came to 
be considered the foremost German 
classical painter \moag his best 
knowm works may be mentiooed 
Z>aiif«sZ)«aiA(18..>8} /pAigentuflSfl ) 
and Orpheus aiij Eurydue but 
modern taste flnds more to admire m 
bu landscapes and portraits 

Fenmet. Octave (Uil-16901 French 
author earned great praise and the 
lavoni oi the napoieotuc Court by 
his BOS els and plays Of the former 
Monsteu de Camors (180 ) Julia de 
Trlcaur {1872) and Le Rtrmaudem 
Jtune Homme Pauvre (1898) may be 
mentioned 

FeuSleton part of a newspaper 
devoted to light literature Mles- 
lettres etc also more usually that 
part of a newspaper containing the 
daily instalment oi a serial novel 

Fever an increa e in body tempera 
ture which accompanies many ill 
nesses It may even arise following 
nervous shock. In many diseases 
however the fever becomes predomt 
naut It » caused by the formation 
of a po son (toxin) in the system 
the pr^uct of active bacteru in the 
blood the nse m temperature produces 
an enormous wastage m tissue and the 
suSerer loses we glit rapidly An 
attack IS usually heralded by violent 
shivering and a feeling of cold followed 
by heat headache and lassitude 
Then the tongue becomes dry and 
furred, pulse and breathing are ctUKh ' 


;9 Fman 

ened and there is general nervous 
disturbance The fever rises to a 
ensis or culmmating peak and 
then declines suddenly See also 
CHTeams Ektsric Blackwathb 
R irstmATic and Scarlet Fbver 
Diphtheria etc 

Feverfew of the family Composita: 
bears numerous small beads of flowers 
on an erect stem with the lower 
flowers borne on longer stalk so that 
the whole inflores<.ence reaches the 
same level The flovers have white 
ray florets The leaves are stalked 
repeatedly cut curled and delicate 
green and are conspicuous in mid 
winter The whole plant tuas a power 
tnl and not unpleasant odour said to 
be particularly oflensive to bees The 
Cogb h name u a corruption of 
Peonfuge from its tonic properties 
Common feverfew flowers id July and 
Aug growing on waste ground Cora 
feverfew or scentless May weed has a 
branched spread ng stem and solitary 
flowers which are much larger and are 
distinguished from those of common 
levetlew by the exaggeratedly convex 
receptacle It flowers from July to 
Oct in confieids 

Fez, important town of French N 
Afnca capital of N Morocco The 
old town Ws long been a centre of 
Moroccan learning and pic^ and 
contains a university the Saltan s 
palace and the Karueein the largest 
mos>]ue IS Afnca It is a great 
caravan trading centre ties m the 
fertile valley of the Wad Fas and has 
general manufactures of silk and 
woollen goods filigree work in precious 
metals carjiets etc The French 
have constructed a modern city just 
outside the walls of the old Fes is 
bel to have been founded in the 
Vthcent and in the IStbsnd Ifthwas 
noted even in Furope as an iDtclIectual 
centre Fop (1031) 107 8v0 

Fea (h adgear) see Tarbusii 

Fezzan, roughly defined t mtory 
formug the S portion of Tripolitaaia 
It IS within the t>ahara Desert and the 
only lertil tracts he around the 
scatte oti oases where dates, ves 
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and figs are tuHivaled, and cotton and 
gram produced Camels arc reared, and 
a fc« cattle and horses The natnes 
are a mixed race of Arabs, Bornu, and 
Tuaregs llic capital is Afurzuk Area, 
c 100,000 sq m , pop , c 70,000 
Piars Pnees, the value of gram in 
the diflercnt counties of Gotland, 
fixed yearly in Feb by the respettis o 
shcrifis, assisted by" juries They 
regulate jiriccs where no price has been 
stipulated at a sale of grain 

Fiat (Lat “ Let it be done “), an 
order of a judge or law officer for allow- 
ing certain processes , e g the fiat of 
the Attorney-General is required in 
ccrLain proceedings relating to t-harit- 
able trusts 

Fibre, term applied to a number of 
lUrcad-liUc substances It is usually 
the result of natural growth, but may 
be used to describe finely drawn glass 
and metals 

Apart from asbestos, which is a 
mineral substance, commercial fibres 
fall into tsvo classes — animal and 
vegetable Of the first class, tlio most 
important arc sheep's wool, the hair 
of the camel, ox and alpaca, mohair 
from tlio Angora goat, and silk from 
the silkworm 

Vegetable fibres arc extensively 
used for textile purjioscs Commer- 
cially, the most widely employed arc 
cotton, jute, hemp, esparto grass, 
sisal hemp, fiax, and coir, obtained 
from tile outer covering of the coconut 
The staffer fibres are used for brush 
making, other types for stuffing up- 
holstery Iheir most extensive use, 
however, is in the manufacture of 
textiles (q v ) 

Pibnnogen, sec Blood, 

Fibrom (or Ftbrostn), an albuminoid 
protein which forms over CO per cent 
of silk It IS obtained by boiling silk 
witli water, when it is left behind as 
a residue which can bo dissolved in 
concentrated acids or alloilis 
Fibnla, sec Bronze Aor 
Fichte, ITohann GoitUeb (1702-1814), 
German metaphysician, was born at 
Rommenau m Lusataa, and educated 
at Jena University After a period as 


a private teacher in Zurich, h® 
settled at Leipzig in 178!) Bis 
Crxtjquc of Raxlalwn (1702) 
Written after a. close studj of AjV’'; 
and in an endeavour to plc.sst that 
philosopher In I7!t4 be bec.inic pro' 
lessor of philosophy at Jens, but four 
jears later a charge of atheism imn 
against him forced lus resignation Be 
went to Berlin, where he lived 
death, save for an interval m ISOh-i, 
and where he produced several impor- 
tant treatises In 1 81 0 he becanicfin>t 

rector of the new' Berlin University 

Ills philosophy of subjective ideal- 
ism exercised much influence on 
Schopenhauer and Hegel, and on mmiy 
other lOth-cent philosophers I'or 
Fichte the mind of man was whoilj 
dependent upon the divine essence, 
having, indeed, no existence separateij 

from It His mostimportant work was 

1 he Science of Knowledge (1794) 

Ficlitc was largely responsible lor 
the awakening of the national ana 
patriotic spirit m Germany, especially 
during the Napoleonic campai^s, sma 
to him in great measure is due the 
success of the Romantic school in the 
19th cent 

Fiohtelgebirge, Bavarian mountain 
range, N W of the BOhmer Wald 
There arc v-aluable deposits of iron, 
lead, copper, and marble, whicn 
provide considerable employment. 
Rivers rising in the range are tlie 
Weisser Mam, Naab, Eger, and Saalo 
The highest peaks are Schneebefg 
(3460 ft ), and Ochsenkopf (3350 ft ) 

Ficino, Morsiho (1433-1499), Italian 
philosopher His father was physician 
to Cosmo do Medici, who, perceiving 
the boy’s capabilities, determined to 
bring him up as a Platonist In laou 
he studied Greek under John Argyro- 
poulos, and m 1482 completed his 
translation of Plato, prior to which 
(1470) he had composed a work on 
Christianity Ficino was not original, 
and made the error of confusing Plato 
with the Nco-Platonists His minor 
writings are of more value, for in them 
we see a reflection of the ago of the 
Mcdicis 



Fiction *i 

Fiction a term stnctljr applied in 
literature to any term ol st<»y 
tvbether in prose or verse of vibi^ the 
characters and plot are purely unagm 
ary or one in which histori^ events 
and persons are treated in an original 
and imaguative manner In practice 
the term is used only for prose fiction 
See also Novel Shokt Storv 

Fiction, Legal In lav, something 
assumed for a special purpose All 
early systems of lav t g the Homan 
and English are ngid recognising only 
certain causes of action and no others 
Legal fictions are devices for extending 
the scope of law without resort to 
cumbersome legislative process that 
might be defeated by the reverence 
■With which the older lawyers regard 
the Uw that has been handed down to 
them Thus aplauitifl in Itomewonld 
begin by atating that he was a Roman 
cituen and the defendant would not 
bo allowed to disprove this becaose 
othennw injustice would result from 
the fact that early Roman law only 
protected citueos 

Ficns elastics, a tree containing: 
India rubber which is now negligible 
as a source of commercial rubber It 
grows in the E Indies as a large tree 
with massive twisted roots and u 
often cultivated as a shrubby plant in 
greenhouses for its pink flowers wb ch 
ate coesp cuous against the Urge dark 
and shiny egg shaped leaves See also 
Fic and Rubdbr. 

Fideicemmissum (Lat a charge bv 
way of trust 1 m Homan Uw a 
testamentary d spoeibon by wtuch a 
person who gives a thing to another 
imposes on him an obligation binding 
in consc ence but not at Uw to trans- 
fer the whole or a part of it to a thud 
person It was introduced ongioally 
to ensure that a person incapacitated 
atlawfromrcceivingtbc legacy should 
nevertheless obtain it. 

Fidei Defensor tee DErENOEn or 
THE Faith 

ndneiary Inae. that part of the 
Bank of England note issue which is 
not backed 1^ gold and silver cmn and 
buUion fTbe silver may not bo mote 


tl Field glass 

than one fourth the reserve Actually 
the lUnk of England keeps only a 
very small amount of silver com and 
bollion ) The Fiduciary Issue must 
be backed by Governnient debt and 
fiecurittes The amount is limited by 
Uir to millions but this amount 
may be exte ded temporarily if special 
pcfimssion is granted by the Tressury 
^is was done from Aug 1931 until 
early in 1033 the Fiduciary Issue being 
for over a ) ear lim ted to £115 millions 
It became necessary because the 
Dank of Loglaml s gold reserve was 
very low and the community s need 
of notes as high as ever Iiicreasmg 
the Fiduciary Issue did not increase 
the number of notes m circulation but 
only that portion which was not 
backed by gold 

On the continent the term Fiduciary 
Issue Is used to mean the total note 

Fiet, a manor a possession heid by 
some tenant of a supenor lord See 
alto Tzhuee FbuoaUem 
Field. Cyrus Wnt (1810-180 } 
Ainencnn busmen man and finanuer 
bom at Stockbndee Massachusetts 
Id 1834 he was a store clerk 
and in 1840 founded a paper business 
from which he retired in 18 3 Hebe 
came interested in the ideaof an Atlantic 
cable approached se era! American 
capitalists and in collaboration vnth 
Sir Charles Bnght and with the aid 
of Government grants formed the 
Atlantic Telegraph Company in 1896 
A cable was laid in 16uS but proved 
defective Rclaid in 1866 it achieved 
an unmense success 

Field Eugece {1850-189 } Amenesn 
poet was for a time a journalist He 
IS best known for tus poems of child 
hood and for his translations of Horace 
Cei es from the iaiiHt Ed m (189^) 
The former are charming anl very 
popular 

Field ArbHerr see Artillery 
Fieldfare, a large sjwcics of thrush 
which breeds in N Europe and is a 
winter visitor to Ct Britara 

Field glass, see Optical Ixstro 
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Fielding, Henry (1707-1764), novel- 
ist and dramatist, first became known 
by his satirical plays, of which the 
Author's Farce (1730), Tor)i Thumb 
(1731), and Pasqinn (1736) are exam- 
ples After tlie Lord Chamberlain’s 
licence for plays was required (1737), 
Fielding’s plays were never allowed to 
be presented, and he turned to novel- 
writing His first important novel 
was Joseph Andrews (1742), a parody 
of Bichardson’s Pamela, in which his 
faculty of irony became apparent It 
IS also to be noted in The Life of Mr 
Jonathan Wild (1743), a mock-heroic 
history In 1748 he became a justice 
of peace for Westminster, and in the 
same year published his greatest 
novel, 7 om Jones , which was fol- 
lowed by Amelia (1751) and various 
pamphlets From Fielding's charac- 
terisation of his own times and keen 
irony and satire, the English novel of 
the Victorian type (e g those of 
Dickens and Thackeray) derives 

Field-marshal, since 1730 the high- 
est rank in the British Army, a marshal 
having previously been one responsible 
for order in court and for supervismg 
the camps of an army in the field 
Tlicre are at present 1 1, including the 
liing of the Belgians, the Emperor of 
Japan, and ex-Kong Alfonso 

Field Mouse, a general name for 
wild mice or voles, usually applied to 
the long-tailed field mouse or wood 
mouse, a larger species than the house 
mouse, and more brightly coloured 
It IS common in England, living mostly 
in hedgerows and fields, but not 
infrequently enters count^ houses, 
where it may be as great a pest as the 
house mouse 

Field of the Cloth of Cold, The 
(Champ dll Drop d'Or) the site, near 
Calais, where from June 4 to 25, 1520, 
Henry VIII and rran 90 is I of France 
met It received its name from the 
magnificence of the retinues and trams 
of the two monarchs 

Fields, Oracle (6 1898), English 

■variety star She was born of poor 
parents at Eochdale, Lancashire, and 
showed an early talent for popular 


I musical turns, nsmg to foremost place 
in English vanety and revue 

Fien Facias, see Execution 
! Fiesole, Italian hill town in Tuscany, 
a few m from Florence The cathe- 
dral dates from the 1 1th cent and the 
Palazzo Pretona from the 13th In a 
monastery near by. Fra Angelico lived 
for several years Pop (town) c 3000 
I Fife, E coast county of Scotland, 
between the Firths of Forth and Tay, 
with the neighbouring islands The 
surface is composed of low hills ; a ndge 
of hills, including the Eomonds, runs 
from West to East, divided bytlie vaDey 
of the R Eden Much of the area is 
fertile, and devoted to the cultivation of 
dairy and farm produce and sheep and 
horse raising There are extensive coal, 
limestone, and sandstone deposits 
'The chief industries of Fife are linen, 
which is the most important, paper, 
oilcloth, brewing, distillmg, and Sugar 
Engineering and shipbuildmg are 
carried on at Anstruther and Dunferm- 
line The chief towns are Cupar, the 
county town, Dtinfermhne, St An- 
drews, and Kirkcaldy Onginally, 
Fife was a separate division, known as 
the Kingdom , there arc a number of 
early Chnstian and other memorials 
Area, 604 sq m , pop (1031) 276,260 

Fife, a smaller form of flute used in 
Army bands 

Fifth Monarchy Men, a sect of 
Puritans who appeared m England 
in 1645, and taught that Christ wM 
about to reappear on earth, to establish 
a new universal monarchy In 1663 
they held weekly meetings in London 
at winch they denounced Cromwell as 
" the man of sin," ’’ tlie dissembhngest 
perjured villain in the world," in con- 
sequence of which he put a stop to their 
preaching 'I hoy reappeared, how- 
ever, at the Restoration, and stirred 
up a not in Jan 1601, in which 
several lives wore lost 

Figaro, celebrated Beaumarchais 
character, introduced m that author s 
Darbter de Seville and Manage de 
Figaro Figaro was a barber, remark- 
able for Ins dashing airs and brazen 
deceptions, wliose picturesqueness en- 
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by a Governor, an E\ccutivo, and a pictures made them highly popular — 
Legislative Council Local affairs are //le Casual Ward, A Widower, and 
largely earned on by native chiefs The Doctor arc three examples The ■" 
under District Officers last is in the Tate Gallery He 

Some of the islands were discovered painted the State portraits of Edward 
by Tasman m 1043, and others by Cap- VII and George V 
tain Cook Tliey were annexed to Great File, a hardened steel rod of flat, 
Bntain in 1874 Area, 7000 sq m , square, triangular, or round cross- 
pop (1031) 186,500 (6000 Europeans) section, the surface of which is pro- 
Filonasis, disease caused by a vided with teeth Tlicsc are of tliroe 
parasite of the family Filanida: {see pnncipal characters siugle-cut, con- 
Guinha-worm) The most import- sisting of parallel grooVes , double-cut 
ant species is the Ftlarta bancrofh It or cross-cut, consisting of two sets of 
inhabits the lymphatic vessels, and parallel grooves crossing one another , 
enters the human body from certain and rasp-teeth, single teeth formed by 
mosquitoes The charactenstic synip- forcing the metal up from the surface 
tom of Filariasis is the appearance of into a sharp point TJie teeth are cut 
chyle in tlie urine, a milky liquid con- before the steel is hardened, hardening 
taming minute particles of fat, which being effected by heating and qiiench- 
is diverted from its normal course to ing in brine 

the tlioracic duct by the masses of File-flsh (or T rigger-fish, so named 
filana The general effect of fflariasis from the way the first spine of the 
IS malnutrition and inflammation of dorsal fin snaps back when elevated), 
Uie lymphatic v’essols See also Ele- are bony fishes found mostly in tropical 
PHANTiASis and warm seas, distinguished by their 

Filbert, tlic nut of a cultivated hard mail-hkc scales, powerful jaws, 
variety of hazel Hie hazel is native and teeth adapted for biting through 
to England , tlie best vurioty of filbert, the shells of molluscs and stripjnng off 
the" iambert Filbert," was introduced pieces of coral to get at the soft p.nrts 
c 100 years ago, and has been wudclj' for food. Filc-fishcs may reach a 
cultivated since, cspcciallv in Kent length of c 3 ft 
The tree tliriv cs on a good open loam. Filigree, fine ornamental work of 
preferably not too deep and is propa- gold or silver wire, closely interlaced 
gated by layers or suckers It requires The "Tara" brooch, most famous of 
careful training if grown to sujiply Irish filigree work of the lOtli cent, 
nuts on a commercial scale , tlie was designed with intricate skill from 
branches arc usually’ trained outwards a single long thread iMalti, Scandi- 
and upwards, to resemble an inverted navia, Spain in Moorish times, and 
umbrella, witli a diameter of 8-10 ft 12th-ccnt Byr.antium produced artistic 
and a height of 6-G ft The trees bcur workers Best cxamiiles now come 
separate female or fniit-bearing and from Indi.i 

jiollen-bcarmg flowers, and the pollen Filiognc Clonse, the cl.iiiae iii tlie 
IS earned by tlie wind The nuts are Nicenc Creed (qv) consisting of the 
ripi when the husks begin to turn words, "and to tlie Son" (Lat jJ/nyiie), 
yellow — about raid Sept. The yield referring to the procession of tlie Holy 
vanes considerably, with an average Ghost {q v) It was not a part of the 
of 10-12 cwt per acre where the nuts original Creed as accepted by tlic 
are growm commercially Council of Constantinople (381, ad), 

Fildcs, Sir Luke (1841-1027), Eng- but was first added at Toledo at the 
bsh pamttr, bom in Ltveqiool, who end of the Ctli cent. It tiicnee spread 
became A.JLA, in 1870 and K A 8 Ibronghmit the Western Church, but 
years later He was awarded a ha.s never been accepted in the East, " 
kmghthaod in 1900, and became and its addition to the creed was 
KCV.O in 1018 Tilt subjects of his one of the reasoas alleged by tho 
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filtered to remove fine suspended 
particles (see Fume Precipitation) 
The ventilation of large buildings in 
towns IS best accomplished bj- pumpmg 
air, which has been filtered and brought 
to the right degree of moisture and the 
right temperature 

Finale, the last movement of a 
symphony, sonata, etc , or the climax, 
with soloists and chorus, of an act of 
an opera 

Fmance, National, see National 
Income and Expenditure 

Finch, a general name for numerous 
species of small birds referred to an ill- 
defined family, mostly found in Europe 
and Central Asia, and distinguished by 
a stout conical beak, adapted for secd- 
eatmg Tlie most familiar species are 
the following 

Tlio Bullfinch, known by its tliick 



head and neck and the red breast of 
the cock-bird, and famous as a cage 
bird for its piping note It has the 
reputation of being destructive to tlie 
buds of fruit trees 

The Branihhiig, or bramble fincli, 
which breeds in N latitudes and comes 
S in winter, often in flocks of tliou- 
sands Tlie Chaffinch, a resident, well- 
known species, ratlier less bnghtly 
coloured than the last The Goldfinch, 
formerly very abundant, but now com- 
paratively scarce in culti\'atcd dis- 
tricts, owing to the destruction of Uie 
thistles and related waste-land plants 
upon the seeds of which it mainly feeds 

These tlircc species are nearly allied, 
and differ mainly in the brightness and 
disposition of their black, white, and 
jcllow, or reddish pattern The 
Greenfit.ch is distinguished by its fairly 
uniform olise-grccn hue, and the 


Hawfinch is a rarer bird, readily 
known by its larger size and much 
stouter bill, its name being denved 
from the belief in its partiality for the 
fruit of the hawthorn 
Finck, Herman (6 1872), Bntish 
conductor and composer He began 
as pianist and violinist to the Palace 
Theatre m 1892, becoming deputy con- 
ductor in 189C and musical director 
in 1900, which he remained until he 
became musical director of the Theatre 
Royal in 1922 He has tvntten over 50 
light operas and revues and hundreds 
of songs Among his best-known 
works are illy Lady Dragon-Fly 
(1918), Hullo, America (1918), The 
Song of the Drum and Dignity and 
Impudence (1931) 

iSnc, in law , (1) a monetary 

pcnaltj’ payable to the State for a 
cnminal offence, which may be in- 
flicted cither m addition, or as an 
alternative, to imprisonment , (2) sum 
paid for tlie renew al of a lease , (3) in 
feudal tenure, sum payable to the lord 
of a manor by a person on lus admis- 
sion On tlic rolls of the manor as owner 
of a Copyhold estate 
Fine Arts, see Art 
Fme Grinding, see Crushing and 
Grinding 

Fingal, see Finn JIac Cumiiaiu. 
Finger and Toe, see Cldd-root 
Fmger-prmte, sec Crime Detection 
Piniguerro, Maso (c 1421-1461), 
Florentine goldsmith, engraver, and 
draughtsman, closelj associated with 
Ghiberti and Pollaiuolo He was the 
designer of the five tarsia figures lor 
the sacristy of tlie cathedral at 
Florence, and was specially noted for 
his engraved metal-work (niello) A 
number of drawings of the school of - 
Pollaiuolo are believed to be his work 
Fimstferre, W coast Department of 
France between the Baj of Biscay and 
the \V end of the English Channel 
I-argc tracts arc covered with heath- 
land, but there are a number of fertile 
areas which produce vegetables, 
cereals, flax, cider apples, etc Dairy 
farming and fishing are important, 
and quantities of honey are produced 
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Miner&ls include slate and clay Uie and Lapps a part of Lapland occupy 
lead mules are worked out In tbe mg the most N district The c^ef 
larger towns there are various mdus towns are lUUinki (formerly Helving 
tries includingchemicals shipbuilding fors) v ) the capital Turku (Abo) 
machmery leather earthenware etc Tampere (Tammerfors) and \npuri 
sardines are canned Brest and Mor (\iborg) 

laix arc the principal porta and towns Gmtmtyient is administered by a 
of note are laudemeau Quimperli President elected by popular sufirage 
and Morlaix Area 2730 sq m a Council of State appomted by him 
pop 763 000 butacceptabletothc popularI>-eIccted 

Elnl&nd, independent European House of Representatives Local 
State since 1917 between Sweden and government is earned on through 0 
Russia bounded K by Norway S by departments each with a Prefect 
the Gulf of Fmland \V by the Golf of appointed by the Pres dent 
Bothnia and L by part of Lapland History The early inhabitants of 
The surface is low lying m the S and Finland were a vigorous and military 
rising m the N and E to the people whose repeated attacks on 
Suari Selka and Man Selka A great SwMcn caused a final war (1137) 
proportion of tbe S and centre is when the Swedes overran the country 
covered with a huge and complicated making it for centuries a bu0<r State 
system of lakes loined by canals between them<elves and Russia The 
ULke Ladoga (of which the S hall u country made steady advances 
Russ an) is the largest lake in Furope though embroiled in tbe various 
The whole together with a number of Swedish wars until tbe beginning of 
short nvers forms an almost unique in the 18th cent when Peter th Great 
landwatersystem Forthenostparttbe incorporated Tmlanl as ^ Grand 
climate IV extremely cold and much of Duchy of Russia Much of the liberty 
the surface is coveted with forest hitherto enjoyed continued untilstrong 
/igneuliuft Staple food crops are efforts were made towards the end of 
not sufficient to supply the whole the 16th cent to Russianise the 
population In order of bulk they country Thereafter was a period of 
are potatoes oats rye and barley marked discontent nstii the outbreak 
Productionand Ind itry The most of tbe World Mar and a declaration of 
important product is timber the Independence in 1917 Area 13. COO 
allied production of paper the largest q m pop (1930) 3 6Q7 0l>0 Sts 
industry Smaller industr cs include also Finno Ugrias Lanouacis 
iron mechanical chemical and Finvism Litkraturb 
electrical products textiles leather Hnlay Robert Baanatyne Finhur 
and toba^ The only mineral of lat Visconst (18f«-lJ 9) Briti h 
importance is granite The broken lawyer and politician lie entered 
coastline provides plenty of small Parliament in 18^5 became Attorney 
harbours which are of viUue <0 tbe General in 1000 and Lord Chancellor 
large coasting and import trade under IJoyd George 1910-18 Hevias 

hduealton and Ktltgion Ldocat on linttsh d leg te to The Hague Court 
is compulsory between the ages of 7 of Arbtration 10 0 ami member of 
and IS There arc universities at the Permanent Court of Int mational 
Helsingfors (Helsinki) and Turku and J stice 

a number of secondary technical ITjumh Langnage Stt piv q. 
agnculturat and other special schools Hcrian Lavglaoes 
The predominant relig on is Evan FSxmish Literaton Practically tie 
gelicai Lutheranism but complete beginning of Finnish Iitervture dates 
religious tolerat on exists from the collection and publication in 

l^opulation and Toams The m 16 2 of th Kaltvala (e e ) which gave 
habitants are Finns Swedes Russians agreatimp>rtustoth aevelopreentof a 
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national literature In 1870 appeared group , the relation between Finnish 
The Seven Brothers, an historical and Hungarian, for instance, being 
romance by Alexis Stenwall, who was hardly closer than that bctw'een 
also a poet and dramatist Other English and Bengah (Se# Languages) 
novelists are Pietan PSivarinta (1827- Pins, expansions of the slun or body 
1913), author of His Life , Johannes wall, or the equivalent of limbs, by 
Linnankoski (lSGO-1913), whose novel, means of which aquatic animals pre- 
The Song of the Blood- Red Flower, has serve their balance or swim In 
been widely translated , and F E fishes they arc of two kinds — paired 
Sillanplia {b 1888), who wrote an and unpaired The paired fins cor- 
important study of the Red insurrec- respond to the lunbs of higher verte- 
tion Juhani Aho (1861-1921) pro- brates and have a bony skeleton, and 
duced beautifully written short stones, the two pairs are situated primitively 
such as The Old Man of Korpela, one at the front end of the body, behind 
and the stories of Amo Kallas (6 1878) the gill-slits, and one at the hinder 
have appeared m English translations end, being called respectively tlie 
The chief poets are J H Erkko pectoral and pelvic fins In some of 
(1819-1906), Emo Leino (1878-1925), the higher bony fishes the pelvic fins 
and Larin Kyhsti (4 1873) move forward until they lie on the 

Fmn Mac CnmhaiU [pron makoo'i.] throat, or they may altogether dis- 
(Fingal), tlic father of Ossian, and appear The unpaired fins are folds 
the leader of the fiann, or standing of skin into vihich extensions of the 
army, of Ireland Ho is tlie legendary body wall project as fin-rays, which 
hero of the Irish, Scottish, and Manx may be stiff or spiny They consist 
Gaclic-speaking nations, and his deeds usually of one, sometimes two, dorsal 
form an important part of their folk- fins on the back, a caudal fin round the 
loro and national epics — eg the extremity of the tail, and an anal fin 

account of the elopement of his set far back on the underside Tlie 
betrothed, Grainne, with one of bis fins of the body are used mainly as 
captains, Diarmait O'Duibne A book balancers to prevent rolling over in the 
purporting to be the translation of water Tlie tad and its fin serve to 
a Gaelic poem concerning him was propel the fish by side-strokes, and are 
published by James Maepherson {qv) modified in three different ways The 
in 1762 He is supposed to have been vertebral may run straight to the end 
kdlcd about a d 283 of the body, the fins above and below 

Fnno-TTgnan Languages, the dtsig- being equal and meeting just beyond 
nation of a group of languages which the point of the tail Ihis type of 
includes (1) Lapp , (2) Finnish and tad is called " diphycercal," or somc- 
kindrcd languages of the Baltic area times " protocercal,” because it is 
such as Cstonian , (3) Mordvin, a believed to be primitiv c It is found 

peasant language of many Volga in the young forms of many true 
islands , (4) Cheremtss, also a peasant fishes, in the lamprey and, as a possible 
language of the Volga and the Urals , modification of the next tj^ie, m the 
(6) the Permian languages of the lung fishes In tins second type the 
peasants along the Rs Kama and tad end of the vertebral column is bent 
Vjatka and in the peninsula of Kola , upwards, and its upper fin consists of 

(6) the Ob-Ugrian languages of the a low crest, but the lower fin some dis- 
ccntral Urals and of certain N tribes , iance behind the tip of the tail is 

(7) Hungarian It is barely possible developed into a conspicuous Jobe, 
that they are remotely related to the Tins type of tad seen in the sharks 
Indo-European group They arc and sturgeons for instance, is called 
agglutinative, and have, besides, *' hetcroccrcal," because its two p, arts 
.a very great numbir of inflectional arc nnequal, the upper, containing the 
endings They form a very wide I upturned tail vcrtebrm, being much 


finsen 

longer than thr to ver lobe Thethlrd! 
tjrpe chracterutio of all ordmairi 
bony fishea u called homocerca) ' i 
because it consists nsually of tnocqval ' 
lobes Vesertheles* the upturnetl' 
boaca of the tail show that both these 
lobn of the tail hn belong to the lower | 
side of the tail and that the homocer 
cal tail IS really an extreme modiCca 
tion of the heterocercal tail 
Rasen NteU Ryberg (iSPO-lOOt) 
Danish discoverer of the curative pr» 

K cs of light and inventor of the' 
m tamp He was bnm m the! 
Faroe Islands and lived for some time 
u Iceland He held a post in the 
Copenhagen University devoting him 
self to research on the actinic rays of 
sunlight which he found could be used 
to cure slim diseases In 1890 he 

E ublished his diseoveri sand m ISO? 
IS rreafmmf 0/ Lufus I uigant by 
Coiictnlraietl Cntmtt I Ra^s an ac 
count of the effect of ultra v olet rays 
The FlBsen Light Institute founded 
In 1808 has treated thousands of skin 
disease eases Pmsen received the 
Nobel rnrein 1903 
FinsteraarboRi [r**' snt 
HORN] Alpine peak the h ghcst poiot 
in the Demese Obecland (Is 030 ft ) 
fin wholes si* Rocqual 
Fiord see GEOCRAPiiiCAt. Tbrus 
F ioteazo di Iioreuzo (14SO-I621) 
Italian painter of the early Umbnan 
school Fiorenio may have been a 
pupil of B nozzo Cozzol and was 
protably the master of Ihntonccluo . 
He was bom at Perug a and there are I 
a large number of paintings attributed I 
to him in the Pinacoteca of that town | 
but only two ol the are definitely' 
authentic Hiswork schieflyremaTk ! 
able for the cxccllenc of his landscape ' 
backgrounds Two of bis works are ui 
tl e National Gallery 

Pudoosi (/16i« ‘l hasttfs Mansvr)' 
{940 >-10'0?) Persian poet antborofj 
the epic poem SAM"3»no(thc Book! 
of Kings ) which is a history ofl 
Persia containing 60 000 verses Foti 
these Firdousi received 60000 ahrw 
pieces although he had b en promised' 
one gold piece for every verse and he' 


Fire 

wrote A satire on the Sultan for break 
ing hu promise As a result be had 
to flee the country The poem is the 
national epic < i 1 ersia and one 
episode that of Sohrab and Pustum 
vraa used by Matthew Arnold m his 
poem of that name 

Fire IS the name given to the rapid 
liberation of heat by the chemical 
combination of various substances 
with the oxygen of the air a. process 
known as eombusisen {ft ) V\c shall 
deal m this article with the methods of 
preventing and fighting undeoired 
combustion 

A very important means of defence 
rarely used in private houses but usual 
on important business premises ts the 
<1 fo nalte f e alarm whi h can es an 



alarm to ring when fire occurs This 
apparatus is usually worked by pro* 
Tiding strips of m tal wh ch when 
heated bend and make {or break) an 
electric contact lastaRat ons of this 
kind should be tested at regular 
intervals and are preferably made in 
such a way that if the battery fails an 
alarm is given 4n extension of this 
priDCiple IS the sprinkler installation 
In which the bu Iding is provided near 
all the ceiUngs with pip ng connected 
to the water supply Sprinkler heads 
are so arranged that they open 
as soon as their temperahire exceeds 
that normally possible in a room and 
discha^eashowerof water Analarm 
IS given automatically as soon as the 
system comes into ac^on 

Fife 6r gaJes are now maintained by 
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public means m most civilised coun- 
tries , such institutions go back to very 
early times The rise of fire insurance 
in the 18th cent , and the destruction of 



Mmuil engine in u^e till tht cud of the IPth cent 
These jiiacliines had S single pump barrels, and 
dclisercd 100 gallons of siater per inin , norked b) 
23 men on the side levers 

the Houses of Parliament by fire in 
1834, led to the establishment of wcll- 
cquipped fire brigades, which were tlicn 
taken over by the Metropolitan Board 
of Works, and by similar statutory 
authorities in other tow ns The organf- 
sation of fire protection is still a local 
matter, but there is a strong movement 
in tlie direction of national organisa- 
tion, tlie modern motor-driven engine 
and escape being mobile enough to 
operate over a large area 

Fire engines were operated by bant] 



I irst autoiuobilc fire engine, used b> the London 
1 ire Brigide, lOOL 

until the beginning of the lOUi cent , 
when steam pumps drawn by horses 
were introduced Piston pumps [see 
Pumps) were at first'umvcrsal, but the 


high speed of intemal-combustion 
engines has led to tliese being to a large 
extent superseded by rotary gear or 
centrifugal pumps Steam-propelled 
fire engines w ere being developed w'hen 
the success of the internal-combustion 
engine, which can start up from cold 
immediately, led to its general use 
boUi for propulsion and for pumping 
Chemically operated apparatus similar 
in principle to hand fire extinguishers 
is also m use A solution of bicar- 
bonate of soda IS provided, and, 
separated from it, an acid substance 
such as sulphuric acid or aluminium 
sulphate, which can be mixed with tlie 
bicarbonate when required This 
generates gas, the pressure of whicli 
can be used to tlirow tlie liquid to a 
considerable distance W'hen alu- 



Modcni motor turbim, firo rnginc, as used by the 
London riec Brigade 


minnim sulphate is present, the liquid 
forms a very tenacious froth, especially 
if a suitable substance for stabilising 
Uie froth is added The chemicals can 
also be carried dry, and fed into the 
hose stream from the fire-engine, 
whereby masses of foam arc caused to 
issue from tlic norzlc 

A very imporUint development is the 
telescopic fire escape, which has been 
gradually developed out of simple 
sliding and folding ladders into tlie 
motor-driven turn-table esc.ipo in use 
to-day I Ins travels under its own 
power, which is also asailabic on 
location for elevating the ladder and 
revolvnng it so as to bring it mfo any 
desired position Such ladders arc 
constructed to extend to a height of 100 
ft They are also used to enable a 
fireman to direct water downwards 
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&om a hose upon the fire from 
heiRht above it 

J1re»arms (law) By the Fire-arms I 
Act 19 0 with certain exceptions 
person u forbidden to possess use 
carry any fire-arm or amtnumtionl 
unless be holds a fire arm certificate | 
this costa Sr and should be applied for 
at the local police station Mfore the 
fire-arm or arnmnnition is acquired 
Bo person not registered aa a fire arras 
dealer may make sell or repair fire 
Arms or ammumtion and these may 
not be sold to or repaired for anyone 
unless he produces a certificate Air 
guns and air pistols are not within the 
Act unless declared to be specially 
dangerous weapons disuiargtng 
Boxioas Imuids giu tc are pro- 
hibited Ine penalty for boldiog any 
fire arm or ammunition without a 
Ueence is a fine not exceeding {uO 
and/or 3 months imprisoament Set 
•Iso Came Guk 

Ptre>(rat, a wingless insect closely 
related to the silver fish (f p ) and 
fonnd ID bakehouses and kitchens in 
N America 

n»-Clay a clay used for making 
refracto^ articles such as fire bricks 
and crucibles required for use at high I 
temperatures It is found in many I 
parts of England and abroad Set •tso \ 
Ceramics Clays 
C^damp, the name given by 
mlneis to the explosive mixture of tin | 
hydrocarbon methane v ) with air 
Yrhich sometimes occurs in coal mines 
Methane is sometimes liberated among I 
other gases from pockets in the coal 
For this reason naked lights are 
excluded from mines 
Firefly a beetle nearly related to the 
click beetle (7 ) and famous for its 
luminosity wlu« is mainly emitted 
by two o gans on the thorax visible as 
yellow spots 
. when not in 
use I^rts of 
the abdomen 
however are 
also lummons 
The 1 ght is so 
FireSr intense that it 


n Fire-ptooflng 

IS possible to read by its aid and th 
Sight of a swarm of these glowing 
insects dancing in the S American 
forest at night greatly impressed the 
cailiest travellers 

Piro Insurance see Insurance 
F ile dI London, The Great Broke 



hrvJge emirt 


Thames tc 
Smithfield 

Flrsprool I 
Cement, < e 
Adhesives 

IVe>ptDoI 
iog the im 
pregnationof " 
inflaminable materials generally with 
substsnees which reduce the speed at 
which fsbncs generate infiatamable 
gas when heated Some of the sub- 
stances used also generate a gas whi^ 
impedes combustion The formulie 
comprise mixtures of ammonium 
chloride ammonium sulphate am 
mooium phosphate borax boracic 
acid sodium tungstate Epsom-salts 
and salts of titan um any of which 
substances in suQ'cient quantity will 
prevent most textiles and similar 
substances from taking fir All such 
mixtures should have an addition of 
starch to fix the chemical The 
amount of salt used will depend upon 
the cost and the extent to which the 
fabric may be stiffened ho useful 
effect can M produced without some 
d sadvaatage to the quahties of the 
faMc 

The fire proofing of wood 1 as been 
the subject of an enormous amount of 



Fireship 

being obtained under pressure with 
phosphate of ammonia and boracic 
acid No process of impregnating 
wood IS effective without pressure or 
vacuum, and there is little use in 
attempting to fireproof w'oodwork 
already constructed, though many 
paints advocated have some slight 
effect The best guarantee against 
fire IS the use of non-combustible 
materials, and these are coming more 
and more into use in building 
Fireship, a small vessel, filled wnth 
inflammable material, lighted and set 
adrift among an enemy’s ships in order 
to fire tliem Fireships were used in 
classical times , they were successfully 
employed against the Duke of Parma by 
tlie defenders of Antwerp in 1686, and 
by the British against the Spanish Ar- 
mada off GravUints in 1688 British 
fireships did considerable damage 
among the French fleet, and Greek fire- 
ships among tlic Turlcs, as late as tlic 
early 10th cent They were rendered 
obsolete by the invention of iron ships 
Fireworks, see PvRoiEcuhv 
Firman, a written order issued by 
the Sultan of Turkey, comparable to 
the 'Tsar’s iif,ase in Imperial Russia 
Firs (Abies) are mainly trees of 
pj-ramidal habit, with erect cones 
which mature in one season Ihe 
leaves .arc solitary and flat, and the 
scales of the cones are deciduous 
Venice turpentine is the product of 
Abies fectmata, the silver fir, and 
Cinada balsam is obtained from A 
balsan.ea. Balm of Gilead fir, .and A 
cat'tidrnsi^ or hemlock spruce Com- 
mon frankincense and burgundy-pitch 
are yielded by -1 exeelsa, Norw.a> 
spruce fir Essence of spruce, used 
in making spruce-beer. Is got by boiling 
la water tlic leaves of tlie black spruce 
[A rtjrra) Omamcnt.al Bpccies of fir 
intlude the Japanese. Nikko, Douglas. 
Colorado, Noble, Silver, Caucasian, .and 
Siwnish Ordm.sry soil or calcareous 
sites suit these trees Glaucous, green 
and siKtr char.vctertse the foiiag" 
See also Comil’lis 

Fifst-Ria, simple treatiiieot to re- 
be-e jvun until medical attention is 
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available, in cases of sudden illness, 
accidents, poisoning Much can be 
done in emergency without special 
equipment, but a First-Aid outfit of 
bandages, disinfectants, and drugs 
increases the range and efficiency of 
treatment 

Apoplexy The person affected 
falls insensible with flushed and swollen 
face, breatlimg deeply, the pupils of 
the eyes are insensible to light, and 
contracted, often to unequal sire 
Lay patient in a horizontal position 
Remove tight garments, and apply 
cold damp 
cloths to the 
head Open 
windows for 
a current of 
fresh air 
Bandaging 
Triangular 
bandaging is 
used for 
broken 
bones, and 
rolled for 
holding lini- 
ment. lotion, 
or ointment 
in position 
over cut, 
i bru I s e, or 
I sprain (qq v ) 

Bleeding or 
Hamonhag^e 
A deep cut 
with bright 
red blood 
coming out 
in jerks in- 
dicates that O ** i’rMvurc fwirts <if 
.in artery has been dam.iged I.engthy 
blcetling may lie fatal, and must IxJ 
.slop{x^d b> pressure at the corrret 
pressure point,' shown in tlie illiig- 
teat ion 

Bleeding from the Noi'. App!> cold 
clotli or metal to the n.ipc of the neck 
and to the forehead Bleeding from 
the Gums Tliis may occur after t<»otl) 
extraction Lay .a p.id pf gauz/ across 
the evvoty- snd press down by closiug 
the |aw geatly upon It. Bruise 
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Appl> tincture of Arnica or if there 
ue signs of a sprain lead and opmza 
lotion on pads of bofaci*. lint A coW 
^ter compress is good Bullet 
Kemidj Himorrbage and fractures 
shou ld be treated as such Then place 
ooracw Imt soaked m cold water or a 
boracic lotwi over the v-onivd 
To relieve genei^ ^ock give hot 
dnnks if no damage has been done to 
the stomach mtutines bladder or 
hidueya. Spirits may be given where 
there is no hsmorrhage fiiimi 
Cover the damaged area immediately 
fo exclnde air Apply oUve-od lard 
Barron oil (equal parts of Ume water 
and raw linseed oil) or a solution of 
hakmgsoda (I level tahlespoonful to 1 
pint warm water) on a soft cloth or 
cotton WOOL Preparations eoataioiog 
picne or tannic awd are sometimes 
used but the former applied o er 
inrge areas may set up lonammabon 
^e Utter lessens the tendency to scar 
Hot water bottles appi ed to various 
parts of the body help to reduce 
Senera] shock 

CAoAifig Attempt to remove any 
ohetruetion in the throat with one 
hnger A child nay be held across 
the knees and slapped or squeexed 
across the back or held upside down 
False teeth which have been swal 
lowed can sometimes bo dislodged by 
laying the sufierer across a chair with 
hi3 h^ds on the ground Artificial 
respiration (fM under Drowxwo) 
should he applied in cases where the 

E stient has become senseless and blue 
'ippmg a child m a hot bath (110 T ) 
for half a minute and applying cold 
water to the bead and chest mar 
temo -o congestion 

C mp see under Caawr 
CuU Wash With boded water and 
apply tmeture of iodine Bandage 
well 

Z> oum ng Apply artificial leepini 
tion Place the patient face down 
words fold a coat and place under 
the lovrer part of the chest. Kneeling 
astride the patient place the hands 
below the nM on either side of the 
body press downwards gradually' 
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I compressing the chest allowtoexpand 
and continne thus rhythmically imita 
ting Uie a tton of breathing When 
respiration is restored place a hot 
water bottle m the armpit between 
the thighs and at the fe t Give hot 
Water hot coffee or weak spirits 
£>e Onl in ihe Pio not rub but 
lilt evelid gently anl remove the 
gnt vnth one corner of a soft cloth or 
a clean camel hair brush moistened 
With water Should lime splash into 
the ey« wash thoroughly with vinegar 
and water (1 teaspoonful to 1 gill) \ 
drop of olive or castor-oil will remove 
soreness 

hatnliHg To prevent famting put 
the head between knees get into fresh 
atr and dnnk void water or a small 
doseofsalvolatiJe To hasten recovery 
lay the suQ rer on the floor loosen 
light clothing open the windows and 
dash cold water over the face and 
hands 

F attu es In compound fractures 
when siuTounding flesh and arteries 
have been damaged apply a pad of 
boracK lint soaked lo cold water or 
cold boracic lotion to the ectenor and 
endeavour to set the bones m a natural 
position keeping them m place with a 
splint (g V ) In carrying a patient 
With a broken leg up or down hill 
keep the feet upw^s 

Hiceeu As are caused by indigestion 
any remedy rebevuig this will stop the 
spasms as a few drops of sal volatile 
or a bttle b carbonate of soda in water 
Hydrvphobta If b tten by a dog 
uspected of rab es apply a ligature 
above the wound to prevent bleeding 
and bathe with carbot c acid Consult 
a doctor as aooa os po^ible 

Hytterics Yawning stretching sj 
ternate laughing and crying apparent 
suffocation swaying of the body and 
tight clenching of the Sogers are all 
symptoms of an hysterical fit Firm 
treatmeot the loosening of tight 
tmderclothin? and the application of a 
dooebe of cmd water to the face with 
th threat to repeat it will generailv 
end an attack. * ^ 

FalpiMtm Unduly strong beating 
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of the heart may be due to indigestion, cloths which have been dipped in a solu- 
when sal volalale and bicarbonate of tion of baking soda or moistened 
soda will reheve Lay dmvn the patient boracic Imt 

in fresh air, wth head and shoulders Splints A stick, piece of wood, 
raised Poisoning Slight poisoning or any other ngid object may be 
IS sometimes relieved naturally by acute used as a splmt, strapped beside a 
vomiting and diarrhoea, or, in gas broken bone, to keep the broken ends 
poisoning, by choking and panting in a normal position With a com- 
Empty the stomach by an emetic, or by pound fracture, where the bone pro- 
ticklmg the back of the throat A good trudes through the skin, the splints 
emetic consists of2 tablespoonfuls of salt should be arranged so that the limb 
m a tumbler of warm water , orl tea- retains that position Padding ivith 
spoonful to 1 tablespoonful of mustard tow, wool, hay, or crushed paper will 
in J pmt of warm water Poisoning prevent pressure, and give greater 
by a corrosive cannot be relieved by an comfort A reef-lcnot will tie the 
emetic as this would cause further bandage firmly For the top part of 
damage to mouth and stomach the arm, four splints are required, 
Most poisons have an antidote, whieh three almost the length of the arm 
counteracts the acid content In from shoulder to elbbw, and one 
all cases of poisoning the drmking of shorter to be placed under the arm. 
water, milk, strong tea, or eggs The arm should be supported in a 
beaten up with milk in water, will sling (qv) For the elbow use two 
mimmise the ill-eflects Below is pieces of wood, one reachmg from the 
a list of the most common poisons and armpit to below the elbow, and the 
their treatment other slightly longer than tlie fore- 

Scald Remove clothing and apply arm and hand Join together at 


EmeUc Antidote 

No Vinegar or lemon juict in water 

Yes Magnesia 

No i^or Epsom ^Its dissolved m 
1 pint milk 

No V inegar or lemon jmcc in water 

Ves ^Vhltc of egg in water 

Ves Starch or flour and water 

Yes A pinch of copper sulphate, if 
av’ailablc 

No Magnesia, chalk, or nhitening 
(not carbonate or bicarbon 
ate of soda) 

\es — 

No Chalk, sofla or whitening 

Yes SufDdcnt potassium p»rnnn 
ganite to cover a farthing 
(10 grains) or S tablespoon 
IuIsCoad>*s fluid in 1 pint 
water 

see Metal PoLisiirs (above) 

tee Matches (above) 

Yes — 

Yes — 

No Chalk* bicarbonate c'sotla, or 
whiicning 

Yes — 


Treatment 

Dnnk ohvc-oil or medicinal paraflin 
j White of egg in water or mdk. 

Stimulants if in state of collapse. 
Dnnk rnilk 
Barlc> water 

Oils must not be gnen Give gmeh 
barley water 

While of egg m w’atcr or milk. 


Keep patient warm 

Aljik, cream, oilve>ofl, or medfeinal 
para/Eii 

If possible keep pitiont walking 
about Use artificial respiration 


Artificial respiration , alcoJiollc 
stimulants v hen possible 
Ihirgativc Jfot-water bottles to 
reilcvp pain 

W hitc of egg In water or m ilk , oP 
Art ifias! r«tpira'»oo if necessarv 


Poison 

Ammonia 
Arsenic 
Carbolic acid 
(CrcsoI,lysol,ctc ) 
Caustic soda, caustic 
potash 

CoTTO^dvc sublimate 
(mercury) 

Iodine 
Matches 
(phosphorus) 
Metal polishes 
(oxalic acid) 

Mushrooms (and 
other fungi) 

OD of vitriol 
(sulphuric acid) 
Opium 

(Laudanum, mar* 
plune, etc.) 


OxaIIc add 
(«aUs of sorrel) 
Phosphorus 
PniSKC add and c> - 
enlde of polassiora 
Ptomaine 
(baj meat) 

Spmts of salt 
(hydrochloric add) 
Stryxhnioe 
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Rght »ttd •rcure by bandaf;e4 a spimt tl tion« other is av&iUbla 

•round the «rtn fore-erm amt hJind WTiea smRie handed or the patient i» 
Snpport the arm to a ilmfj For th* a wtnan the inner splint is often 
Iwe-arm use two splints and a tllnit dispensed with To bandage the 
Pot the iaitJ » rpimt reaching {ron foot apply a splint reaching from too 
the mhldle of the forearm to lieyond (o heel with radduig Secure with a 
the fingers is rcijuired seith a narrow rmtow fold bandage la a fignre^f 
bandage to seenre it in position eight thus place the centre of the 
this U folded in a flgurMf-eight the haodago over the instep cross under 
centre part being pUceil over tho ihosplint crossagainbehindtheankie 
fingers the right eni carried an and and over the instep Tie under the 
the outer part of the hand aod the splint Keep the foot raised 
left around the thumb These two SI if To present unnecessary 



ends arc crossed under the wnst and strain on muscles and further damage 
tied on top For a broken M g* to the tissues by the fractured ends of 
straighten the leg liolduig until it u bones a broken arm is slang in a 
m position In cases of emergency folded bandage from around the neck 
bandage to the sound leg as a splint A large arm s/i g u ns d for fractures 
If available a p cce of wood stretching of the fore arm and hand and a tmall 
from armpit to the heel hould be bed atm t/iirf made with a narrow fold 
in position with possibly another on bandage is used for fractures of the 
the inner side of the leg A broken humerus or upper joint of the arm A 
*«« -cafi may bo treated as an elbow sptctal lo gf triangular bandage » 
In bandaging the liiia or Jitula fix nscd for a fractured clavicle With 
1 n r and outer splints wh 1st holding one point on tho sound shoulder and 
the leg in its natural position Tie the middle point above the elbow 
above the fracture. As of the injured arm carry the loucr end 

with tt the other leg as over the arm under the armpit rotind 
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the back, and fasten on the sound 
shoulder 

Sprain A sprain is recognised by 
swelling, severe pain, and inability to 
bear weight on the limb Support 
the limb and apply a cold-water 
bandage, or lint soaked with lead and 
opium lotion Stretcher An emer- 
gency stretcher can be made with 
two or three coats Turn the sleeves 
inside out, button the coat, place poles 
down the sleeves, and tie tivo rods 
at head and foot to keep the poles 
apart Stings, Insect The sting 
should be removed, and a little wash- 
ing soda, blue, or ammonia applied 
Tourniquet "When hiemorrhago is 
excessive, makeatoumiquetbybandag- 
mg a pad or other hard substance over 



a pressure point (see Bleeding) The 
bandage is tied on the opposite side 
of the limb, m a half-knot, a pencil or 
stick IS placed on this and secured 
m position with reef knot Twnstmg 
the pencil applies pressure to the artery 
and stops bleeding 

First-aid Outfit Tins should con- 
tain the following requisites 

Triangular bandages , roller ban- 
dages, assorted , tincture of arnica , 
boracic lint , boracic lotion , cairon 
oil, or picnc acid solution , bicarbon- 
ate of soda , sal volatile , carbolic 
acid and lotion (1 m 40) , castor-oil , 
medicinal paraffin , magnesia , cpsom 
Salts , potassium permanganate , 
brandy . lead and opium lotion , 
tmetufe of iodine , scissors , i-oz 
measure glass , and cotton-wool 
Consult • First -aid to the Injured 


(St John’s Ambulance Association) , 
Elententaiy Manual of First-aid (British 
Red Cross Society). 

First International, the international 
Workmg Men's Association, a Socialist 
body founded in London in 1864, 
very largely through the efforts of Karl 
Marx, to discuss and further the rights 
of labour See also Socialism ; Com- 
munism 

First Offenders By the Probation 
of Offenders Act, 1907, extending the 
First Offenders Act, 1887, any person 
convicted on indictment of a first 
offence, instead of being sent to prison, 
may be released on promise of good 
behaviour and to come up for sentence 
if called upon withm 3 years, if the age, 
character, and other circumstances of 
the offender are such as to ivarrant 
leniency being shown The offender 
will be required to enter into a recog- 
nisance, with or without sureties, and 
may be ordered to pay the costs of the 
proceedings and compensation for 
damage done 

Fischer, Emil (1852-1910), German 
chemist , an authontj’ on organic 
chemistry He held professorships at 
Erlangen, Wurzburg and Berlin (1892), 
received the Royal Society’s Davy 
medal (1890), and was awarded tlie 
Nobel chemistry pnze in 1902 His 
works include accounts of his dis- 
covencs in connection with indigo, 
carbohydrates, dyestuffs, unc acid, 
enzymes, and tlie purine group of unc- 
acid compounds, and the chemistry 
of proteins 

Ffsh, cooking of. The best methods 
of cooking fish are 

Bass, stuff and bake , bloaters, 
gnil , bream, stuff and bake, or 
grill , bnll, fry m slices, winch have 
been skinned and boned, garmsh 
with potatoes and mushrooms , carp, 
stuff and bake , charr, frj' in egg and 
breadcrumbs, or gnll , chub, bake in 
casserole with herbs and flavourings 
and thicken the liquid ; cockles,' 
steam until the shells open, pickle in 
spiced vinegar, serve in sauce , cod 
steam, fry, or fry m batter , cod roe, 
fry m egg and breadcrumbs, or boil 
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!*i> salt and vinegar m water serving 
ith sauce on toast conger eel bake 
|d stuff or stew crawfish as with 
faster crayfish boil or use as a soup 
gtedient dab fry in egg and bread 
limbs or steam dace fiy or steam 
'• fry in egg and breadcrumbs or 
ew with herbs and other flavourings 
■ jelly In flavoured stock flounder 
y «eam or bake in fillets gurnet 
™ haddock steam fry plain or in 
after or stuB and bake ukc bake 
atleti with breaderumbs hemng 
nll^th skm scored diagonally fry in 
breadcrumbs or with oatmeal 
rppet gnll or bake bag steam fry I 
or in batter or bake loach I 
team mackerel gnll. fry in egg and! 
’^'^crnmbs bake with diagonally 
ftifM skin or boil with herbs and 
pWM Vinegar in water pike remove 
« and boU as with mackerel plaice 
ttani la spiced milk or stus and 
«e ray m« skate roach boil m 
^tet flavoured with herbs horse- 
•dish and vinegar or fry in seasoned 
I*" (erving with sage sturgeon fry! 
in egg and breadcrumbs 
and roast shad gnll or steam 
*mte wine skate boil in water and 
^egar serving with ^urre 
;i*) Of cntalong thesidesinto narrowl 
^ps and soak in cold water before | 
PO'fai'g smelts dip in flour egg and; 
wrad^mbs flour again and fry 
* flour or dip in egg and bread 
”^bs and fry or bake with flavour 
p or bake and coat with a cheese 
” *ftia and bake whitebait i 
with flour and fry whiting fry I 
rgg and breadcrumbs I 

raher Andrew (ISO’-ISSS) 

P°1 tician He emigrated from 
Gotland In 1893 he entered the 
Wtenslatid Parliament and the com 
^nwealth Parliament in 1900 Hi 
J^tu^er of Customs in Watson 
Cabinet Labour Party leader 
1908 and 1915 was three' 
Coi^i Minister He was High 
^2'5‘ssioner in London 1916-21 
l8aa n Albert Lanrens (h 

waa I historian and politician , 

^•*^rer m Modem History at' 


Fuhes 

Oxford ISll-l" entered Parliament 

tnl916 and became Minister of Muca 

tioii under Llo>-d George introduci^ 
many reform He has 
SUte commis ions and was a Bptish 
delegate to the League of Nations 

lamif, u IW5S5I Crf'"' 

bishop of Rochester and Engluh R C 
martyr After studying and Uter 
teaching at Cambridge 
tecrated bishop w IB'H *1**^® “ 

d^ ckneal display and grei^ even 
to W obeys face he opposed the 
divorce of Henry VIII fa^e 
Araeon On his refusal to taJie tne 
«• ^ of Succes 

Sion he ww wpnsoned He w» 
deprived of bis see 

iheAetofSupremacy and beheaded lor 
treason in l5?5for refusing to aclaew 
kdee the king as bead of Ibe church 
%as beatified by the Catholic 

“i&'Vr 

(1841-10 0) Cntisb 
Linnerv expert he commanded the 
at the bombardment of 
Al«ai.dna 188 

nn vai DUS Stations oi me 

British Navy He became Second ^ 
KmW and was First Sea Ixirf 
mi-lO and 1914-15 By ha dra^o 

r^rmsinorganisiog crew-3 and sensor 

od burning 

Naw was ready for the "ofM 

ESS'fcHr: 

ateolutely distmguished from 

^es the Amphibia Rep- 
™ oI .PI.0<)*E" «» i■k'. 
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and never divided into the three 
definite parts of a typical vertebrate 
limb, in vhicli tlic terminal part 
primarily is a five-toed foot Fishes 
also hav'e unpaired dorsal and ventral 
fins supported by rays dev eloped from 
the skin This definition applies to all 
the typical fishes, but not in every 
respect to tlic lamprc)^ and hag- 
fishes (qgv), which are popular!} 
regarded as fishes, but arc now con- 
sidered by most zoologists as forming 
a class by tliemselves called tlie 
Cyclostomata 

Fishes, witli a few exceptions {see 
Ltjng Fishes and Climbing Perch), 
arc unable to live long out of water 
Some, like pikes and carp, arc found 
only in fresh waters, others only in the 
sea, from the surface to a depth of 
nearly 3000 fathoms A few , like the 
salmon (q v ), migrate from the sea to 
fresh water to breed, whereas the eel 
{q V ) descends from the rivers to the 
sea for that purpose Most of them 
lay eggs which are fertilised after 
deposition and may number millions, 
as, for example, in the cod In some, 
like the sharlcs, the eggs are fertilised 
internally, and the young arc developed 
for 7 or more months within the 
mother before being laid in a large 
leathery egg-case A few sharks and 
rays are even viviparous, and m these 
cases the young are few m number 
The eggs and young are usually left to 
their fate, but in one or two cases, e g 
the sea horse and the stickleback 
{qg V ) the male looks after the brood 

Ko class of the Animal kingdom sur- 
passes the fishes for brilliance and 
vanety of colour and pattern By the 
contraefaon and expansion of the 
coloured areas or chromatophores 
under the incidence of light acting 
through the eyes on the nervous 
system, many fishes, like the stickle- 
back and flounder {gq v ), can change 
their colours, often with ^eat rapidity, 
to harmonise with that of their sur- 
roundings Even in the most strik- 
ingly tinted species the colouring 
usually makes for concealment, cither 
for eluding enemies or capturing prey. 


but in some species, like the file- 
fish {q V ), and others armed with sharp 
or poisonous spines, the bright colours 
may serve the purpose of advertise- 
ment Deep-sea fishes are generally 
uniformly black or bnowm, and possess 
phosphorescent organs of vanous kinds, 
partly to illuminate the darkness of 
the depths in which they live, and 
partly, in tJiosc species in which they' 
arc developed at the end of long 
antenniform processes on the head, to 
act as a lure for prey' 

Tlicsc luminous organs must not be 
confused with the electric organs, 
which are battenes for giving shocks 
cither for defence against enemies or 
for killing prey The most familiar 
species provided with these organs arc 
the electric cels, the electric ray or 
torpedo (see Ray) and a species of 
African catfish (g v ) 

Since fishes have no true lungs, it 
might reasonably bo supposed that 
they arc voiceless But a great many 
fishes are known to be able to emit 
sounds which are produced apparently 
by the contraction of the air-bladder 
TTie voice of cels and some carps, for 
instance, results from the expulsion of 
air from that organ Many fishes also 
possess so-called stridulatory organs, 
so common in the Arthropods, which 
give out a vanety of sounds by the 
fnction or knocking together of hard 
parts of the outer skeleton, or some- 
times by grating the teeth, as m the 
.sunfish (q V ) 

Fishes feed almost exclusively upon 
other water animals, which they 
usually catch in open.vvater or find 
amongst the rocks, sand, or mud, or 
secure by lying quietly in wait at the 
bottom Most of the last category, 
like the flat-fishes (q v ), are poor 
swimmers, flapping along slowly 
through the water, but the more 
actively predatory fish are rapid 
swimmers, propelling themselves by 
vigorous side strokes of the tail, the 
fins of the body being used mainly as 
balancers to prevent rolling over in the 
water 

The true fishes (class Pisces) are 
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usually divided into three subclasses, 
altliough some -w-riters admit a 
tourtli 

The first subclass is the Elasmo- 
hranchit, distinguished by their scales 
and cartilaginous skeleton witliout 
accessory " membrane " bones Also 
tlie eggs are fertilised and the young 
developed for a long time internally 
To this group belong the sharks, dog- 
fishes, skates, and rays, wlucli have tlie 
gill clefts exposed as slits and a cloaca 
iqv), and a peculiar deep-water fish 
called Chtmesra, which diflers from the 
preceding forms by having the gill-slits 
covered and no cloaca 

The second subclass, called Teleo- 
slotm, IS distinguished by its rhomboid 
or rounded scales and the presence of 
accessory membrane bones on the 
skull, jaws, and pectoral arch, and by 
the external fertilisation of numerous 
eggs This subclass contains nearly 
all the common so-called bony fishes, 
but some of its members, like the 
sturgeon and N American garfish 
{qqv) and other fresh-water species 
from America and Africa, are in some 
respects intermediate between the 
shark group and typical fishes, and 
they are sometimes separated as a 
subclass called Ganotdei, because of 
tlie prevalent nature of their scales 
(see Ganoid) The typical and 
familiar bony fishes, called 7 cleosiet, 
are divided into a great many sub- 
ordmatc groups, of which the best 
known are mostly referable to two 
groups called the " soft-finned,” con- 
taining the salmon, herring, etc , and 
the " spmy-finned,” containing the 
perch, mackerel, etc 

The third subclass, called Dipnoi, or 
Dipneusla, compnscs the lung-fishes 
(5 t) ), and serves in a measure to con- 
nect some of the so-calkd Ganoid 
fishes with the Amphibia Tlie air- 
bladder IS capable of acting as a lung, 
and the nasal passages open into the 
mouth The paired fins are unique in 
having a central jointed axis to which 
the rays are attached, and it is possible 
to see in these fins a foreshadowing of 
the five-toed foot of the Amphibia, 


of w’hich some extinct form of lung-fish 
was no doubt the ancestor. 

See Norman, J R , History of 
Eishes (Benn, 1931) , Boulenger, G A 
and Bridge, I W., “ Fishes," Camb 
Not. Hist , vol vii (1910) , Goodrich, 
E S , " Cyclostomes and Fishes," 
P.art ix of A Treatise on Zoology 
(Black, 1909) 

Fishguard (Abcrgioaun), Welsh port 
on the N coast of Pembrokeshire, witli 
a good harbour, starting-point of 
G W R passenger boat service to 
Rosslare, Ireland There is a local 
fishing industry' Pop (1031) 2063 
Fishing, see Angling , Trawling 
Fish Kettle, a large, oral-shaped 
saucepan, usually fitted with a per- 
forated tray with handles, used for 
lifting the fish out An oval steamer 
can be fitted over this 

Fitch (or Fitchet), another name for 
the polecat (go), 

Fitton, Mary (ft c 1600), is thought 
by some to have been the " dark 
lady ’’ of the sonnets of Shakespeare 
She is know'n to have been one of 
Queen Elizabeth’s maids-of-honour, 
but there is little foundation for her 
identification with the " dark lady' ' 
Fitzgerald, Lord Edward (1703- 
1798), Irish soldier and jiatriot He 
served in America, explored part of 
Canada (1780), and returned to enter 
the Irish Parliament, joining tlie 
United Irishmen in 1796 Two 
y'cars later he conspired with the 
French for a rising in Dublin, was 
bctr.-iycd by his colleagues, and 
wounded during his arrest He died 
in Newgate 

Fitzgerald, Edward (1809-1883), Eng- 
lish poet, translated The JiiibdiyiSt of 
Omar Kliayyfim (1869), and other 
works Tlie style and spirit of tlie 
famous version are close to those 
of the original, and the rhythm and 
melody of the verso liavo given it a 
wide populanty. 

Fitzherhert, Mana Anne (1766- 
1837), tlie secret wife of George IV, as 
Prince of Wales The marriage in 
1786 ivas not recognised as valid, but 
was resumed on George's sop,iration 
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from Princess Caroline, cndinp finallv 
in 1803 ^ 

Fitzmannce, SirManrico (1861-1024), 
British engineer He graduated from 
Trinity College, Dublin, and ^^as 
chief engineer of the London County 
Council 1901-12 He built the 
Rotherhithe tunnel under the Thames 
(1008), and a tram subway under 
Kingsway, connecting N and S 
London tramway systems 

Fitzmannce-Kelly, James (1858- 
1023), writer on Spanish literature 
He wras lecturer m Spanish at Oxford 
and Cambridge, professor at Liverpool 
(1909—16), and London University 
(1916-20) He wrote Ltfe of Cervantes 
(1892), History of Spanish Literature 
(1898), and edited the Oxford Book of 
Spanish Verse (1913), and the Works 
of Cervantes 

Pitzroy, Robert (1805-1865), British 
sailor, hydrographcr, and meteorolo- 
gist As commander of the Beagle he 
surveyed the coasts of Patagonia and 
Ticrra del Fucgo, 1828-30, and on a 
second voyage in 1831-0, when ho ivas 
accompanied by Charles Danvin He 
also surveyed the Chilean coast He 
was Governor of Now Zealand 1843-5, 
and later meteorologist to the Board of 
Trade His Weather Book, 1803, forms 
the basis of modem meteorological 
forecasts 

ntzsimmons, Robert (1802-1918), 
English boxer, bom at Helston, Cora- 
ivall, was the last Englishman to hold 
the World's Heavyweight Champion- 
ship, which he won in 1897 by knoclung 
out J J Corbett {q v ) with a " solar- 
plexus " punch He lost the title to 
Jim Jeffries (g t> ) in 1899 

Rfzwalter, Robert (d 1235), leader 
of the barons against King John of 
England He was exiled for his 
rebellion in 1212, but returned to head 
the movement which resulted in 
John's signmg Magna Carta, 1215 
He later supported Prince Louis of 
France m his invasion of England, 
1216-17 

Fitzwilliam Museum, contains a col- 
lection bequeathed by Viscount Fitz- 
william in 1816 to the Umversity of 
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Cambridge "rhe collection,- which 
includes paintings, sculpture, books, 
etc , wras considerably increased hy the 
Marlay bequest of 1912 
Flume, Italian port on the Adriatic, 
at the head of the Gulf of Fiume, an 
export centre for sugar, petrol, and 
nee It has been in file possession of 
a number of Powers, including Austna 
and Hungary, attaining in 1919 a 
grave political significance It was 
claimed by Italy, since the majority 
of its inhabitants had long been 
Italian, but the new State of Yugo- 
slavia claimed equal rights to it, as 
Hungarian territory Yugoslav forces 
occupied the toivn, the Italian fieet the 
harbour In the meantime D'An- 
nunzio, With an irregular force, in- 
vested Fiume, and declared the founda- 
tion of the territory of Camaro This 
put the whole matter in a diplomatic 
impasse, from which the Italians' 
extricated themselves by driving out 
D'Annunzio and attempting to estab- 
lish a joint friendly occupation with the 
Yugoslavs Two years later the Fascist 
coup i'itat made it Italian, and in 1921 
Signor Mussolmi negotiated a treaty 
whereby Italy held the towm, and 
Yugoslavia the neighbouring nver 
delta and the town of Porto Baross 
Later still a free zone around Fiume 
ivas established Pop 106,800 

Five Mile Act, The, statute of 1592, 
repealed in 1844 after long disuse, 
forbidding popish recusants convicted 
of not going to church, from moving 
above 5 m from their usual place of 
abode Also a statute of 1065 for- 
bidding clergymen who refused to take 
the oaOi of non-resistance, imposed by 
the Act on all who had not subscribed 
to the Act of Uniformity, from coming 
Within 5 m, of a corporate town 
Five-Year Plan, a project of national 
development, pnncipally in the in- 
dustrial sphere, but also in agriculture, 
education, etc , embarked upon in the 
USSR in 1928 After the revolu- 
tion and the internal struggles of 
1918-21, the economic structure of 
Russia appeared on the point of col- 
lapse Factones, deprived of technical 
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perts and the means of repair broke 
>'»Ti the peasants lacking incentive 
fased to produce food for the towns 
spite the extreme and sometimes 
«ssive pressure that was brought to 
lar on them. In IS'S Lmm intr»- 
i»d the New Economic T^licy 
tuch allowed a certain freedom of 
dmdoal trading in order to prepare 
le way more gradually for a (Uiin 
nnist economic rdpme While pro- 
iction returned to more normal levels 
smn and his successors after his 
■ath were working out a plan of 
tensive industrial and agricultural 
rvclopmeut bssed pritnanly on wide- 
iread electrification The object of 
us plan was to make Russia entirely 
'dependent Of outside sources ol sop- 
ly to make the Stats independent of 
idividual traders and producers and 
> raiM the general standard of bviog 
y as intensive process of industnalisa 
on The system of control figures on 
'hieh the adrnuustrst on of the Plan 
**9 based had already been m force 
nee 19 S this consisted m an 
itimate of future production m each 
eld and a continual cooipanson 
etween this estimate and achieved 
isults. By 10'’9 conditions were 
afficiently favourable to set the plan 
1 action. A State Economic Plaiuuog 
bmnussion fthe Cosplonl was tormed 
com a meeting of economic experts 
nd was made responsible for tbe 
eecubon of the Plan receiving its 
rders direct from the CoiinciJ of 
.abour and X>efenee 
The Pive-Year Ran (or pyaltMlu) 
ras begun m the autumn of 19 S and 
IS compIetioQ was planned for 1933 
n that time the national inrome was 
D be doubled and the capital invested 
a Industry to be trebled Total pro- 
luction was to be increased by 181 per 
ent, in heavy industnes by 255 per 
ent and in agt culture by l&t per 
vnt largely by the widespread intiO' 
luction of tnechan cal power and a 
!53 per cent increase in the output of 
■lectncity Twenty-five per cent 
Qore workers were to be brought Into 
oanafactcnng industry enormous 
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factories and plant were to be built in 
vanons parts of Russia and the rail 
ways were to be developed to carry the 
CDomioQS burden of new trade 

Each industry or field of production 
was in the hands of a national combina 
tion which administered a sines of 
Trusts linking factori a manufactuimg 
a similar product The basic idea of 
the hrst Five V ear I Ian was to lay the 
fountiatioDS of an mduitnal system 
and to coocentrate all the national 
energies on increasing capital plant 
and tbe capacity for future production 
This entailed a development of heavy 
industries mines oil wells and trans 
port at the expense of finished con 
suosers goods which were sacnSced 
for a future rise in the standird of 
living All the national savings were 
reinvested 

Among tbe reostimportant individual 
works undertaken were these relating 
to coal and steel to sutomobiles to 
water power and to tractors A huge 
steelplantwis built at Magsetogonkin 
th Urals ami another in tbe Ku netak 
Uasin nSibena aspecialra Iroadbeisg 
construct^ to car^ coal from a field 
m tbe latter to tbe former Tbe 
largest dam aud hydro-elcctnc power 
plant in tbe world was planned at 
boiepctstroi and opened in 1933 A 
factory witb an ont^t of f kO OuO cars 
and trucks a year was built at Nijni 
Novgorod To hasten agnculture 
plant with a capacity of 50 000 
tractors a year was planned for Static 
grad on \olga similar lactones 
were allotted to Chcliabinak and 
Kharkov while one d -oted especially 
to agricultural machinery was built at 
Roelov 

Desdes a great increase in agn 
cuitaral production a revolution in the 
oigamsation of rural districts was also 
planned In 19^-8 08 percent of the 
,tcrtx\ farmed tjoa was worked by m 
Idiwiiial peasants The whole food 
I sapidy of tbe towns and indirectly the 
I complete economic system was there- 
! fare to the hands of ^ peasants who 
betrayed small sympathy with tbe 
Govenunent and over whose prodoc 


283 


Five-Year Plan 
tjon then, was no control Under the 
Pirn this situ itioii was to Ijc charged 
bv bringing 1 1 3 per cent of tht .'trea 
into cnitecti\-c farms and 3 5 j>tr cent 
info State farms, the output of which 
would rtrukr the State indepcndint of 
indnadn.tl pe,tfwnts Two antst State 
farms were dcaeioped in the X Cau- 
casus Kegion, the Gigant and th' 
Vc-b!ud, the formtr of tOiitli in Iktl 
ploughed ar area of ntarlt 500,000 
acres, and raised own i mdlion to is of 
frair Tlitsu were slaScd b} specnillv 
selected i.orktna, for whom towns 
wTre t'uiit 

Seva th lusand m of neiv ml,v:iv 
well' to be constructed, the most im- 
po'tant section o! a inch vr.is the 
furksib, a line plmtitd to join the 
Inn. Siti>-nan Kadwac with tiw U 
ttrrnrars of the Muicoh la'hkcnt liiw, 
ll 04 ojser.ttir up the hugi cot tor rejt'ons 
Tori'* .tin nr<t the Steppes of 
Kasalv'tAn and aliow-irig .an mter- 
tJ anee of Sdyrnn timfr**- n* d grain 
with Central Asi'a cotton Inila-il/ 
w i« ojKj’.e.} .<i mjo 

.Manv dithcalta*. s lof. -ho.nai them- 
vitfn Ihire wa" an '>!*ni-.t ivi*'iphtf 
l-fk of trrfin c-d eyja-rji it* s ijierrr^ 
the ev’’)etJiiC!(i>n .,id »fsllaii<iti of 
pT'rt Ci'.rti'O! a«p n! * *-« ofc.-etrj. 
and ati*; ri’.-.-t we*j r. t,*-rw5 «r. t'l thr 
IV, tw! 1'* .*t.d o-r tjt- .iitfti*- 

th V'-'l'a} i, it's* tons u)„{ tirt 
Many tf , ao e in'tv tl'nn 

5 I '*.'<1 • . -* if, 1 -,( 
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sands of fore.gn experts to teach the 
Russians their tn.anagen‘ont In oTd''r 
to pal for these imports, Rcssf i hrd 
to nute foreign credits, and "ms frtcrt) 
into the iih3lc*fr!( export of when!, t)i , 
and other bulk <j>rnti’<xlit!*'S at wniih 
ever pnee tliej would fetch, With 
the fall e.f iriematioiial pricn ir 
l«t;!a-3 diincultMi wire crtoucti c'd 
in getting sulJtc rnt crajits, >’* I 
still harger amounts had to bf 
exportfd to ra.se the same suns 
This exiiorf caused a eons'dtrahie 
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Egyptian, Assyrian, and Persian 
armies The Romans had a special 
standard for each centuiy or hundred 
men, usually with an ammal figure, the 
eagle finally emerging as the national 
emblem Religious flags, usually de- 
corated with crosses of various shapes 
and colours (c g the St George's 
Cross and tlie Dannebrog), were used 
between the 10th and 13th cents 
Pennons, bearing birds and animals as 
distmguishmg marks, were flown from 
the tips of lances at the battle of 
Hastmgs (1066), and were probably 
the forerunners of heraldic distinctions 
In the 12th cent banners dedicated to 
the saints were borne in battle, but m 
the 14th cent there ivas an increasing 
use of heraldic pennons, banners, 
banderoles, streamers, etc , which bore 
their owners' coats of arms The 
banner, roughly square in shape, rvas 
borne by knights banneret and higher 
ranks, and served as a rallying-pomt in 
battle The standard was of larger 
size, fnnged and tapering, and was 
used chiefly on ceremonial occasions 

The royal standard of England 
gradually came to be associated with 
the nation as a whole The three lions 
passant guardant adopted by Richard 
I ■were quartered with the lilies of 
France by Ed-ward UI, and led the 
English army in battle James I 
mtroduced the Scottish lion rampant 
and the Insh harp , William III 
superimposed an escutcheon of Nassau, 
and George I added that of the electors 
of Hanover. At the accession of 
Queen Victoria the royal standard 
assumed its present form Tlie 
Union Jack, mcorporatmg the crosses 
of St George, St Andrew (1707), and 
St Patrick (1801), become the national 
flag, while ■various ensigns {q v ) 
mcorporatmg the Union Jack were 
used for specific na^val and mantime 
occasions Two other important 
Bntish flags are those of the Admiralty 
(a yellow anchor on a red field) and of 
Trmity House (white field witli a red 
cross and an ancient ship nding waves 
m each quarter) 

In the United States, "the flags of the 


indmdual colonies rvere superseded 
by the Grand Umon (red and white 
striped with a Union Jack in the 
de^rter chief) in 1773 On the Declara- 
tion of Independence (1776) the Umon 
Jack ivas replaced by a constellation of 
13 stars, representing the 13 States, 
and the familiar " Stars and Stripes 
was o^volved There are now 48 stars, 
in 6 rows of 8 each 

Various national flags were de- 
veloped between the 16th and 20th 
cents , the latest addition, that of 
Soviet Russia (1929), being a golden 
sickle crossed with a golden hammer, 
superimposed by a golden star in the 
top right-hand comer of a red field 
In the Na^vy flags are made in 
multiples of 9-in bunting wndths, the 
largest ensign being 33 x lOJt 
Signalling flags are used in recognised 
codes (qv), but certain colours har'n 
recogmsed international siCTifications 
— red for mutiny, black for piracy, 
yellow for infectious disease, and white 
for truce At sea, one ship salutes 
another by dipping its flag, while 
'■ striking " flag is a signal of surrender. 

Hagellants, those who scourge them- 
selves for religious purposes This 
practice is found in manj' religions, but 
it is best kno^vn from the flagellations 
of the mediai^val friars, such as the 
Franciscans, who used it as a penance 
Several flagellating orders of later 
ongm were suppressed for heresy in 
the 15th cent and it is to such that 
the term is usually applied 

Flagellata (or Masttgophora), an 
important class of tlie Protozoa (? a ) 
Like the Ciliata, they have a definite 
shape, but are without cilia, and pro- 
gress by means of one or more lash- 
like flagella (see Fuigellum) Most of 
the Flagellata are found in organic 
matter, in salt or, more usually, m 
fresh water, but are not putrefactive 
agents Many of tliem, howev’er, 
Imown collectively as liaanatozoa, are 
blood parasites, the most important 
being -the trypanosome, w-hich causes 
sleeping sickness (qv) One or two 
nuclei and a contactilc ■vacuole are 
charactcnstic, and a moutli is often 





Flame-thrower 2 

Flame-thrower, a v'capon first used 
by the Germans in 1914-16, and later 
adopted by the French and British , 
consisting of a chamber of air or 
nitrogen under high pressure, and a 
container filled with a mixture of 
heavy and light oils, the latter fired 
by the release of the former There 
were two types, a heavy model with a 
range of 130 yds , and a portable one 
with a range of 45 yds See also 
Ciii-MicAt Warfarl 

Flamingo, a web-footed bird with 
veiy long legs and neck and a short 
bent beak winch, except for its shape, 
resembles that of a duck, and is used 
for sweeping and sifting food from the 
surface of water The flamingoes are 
in many ways a connecting link 
between the duck and heron tribes 
They arc mainl> white, pink, or 
scarlet, according to the species, and 
frequent salt lakes m vast floclcs, where 
tliey feed and breed, making their 
nests of mud, and sitting on their eggs 
in the usual way with the legs tucked 
up, the old belief that the nest was 
shaped like a chimncy-pot and that 
the flamingo stood astride it during 
incubation being unsubstantiated 
Plammen werf er, see Flamc- 
liiRowmR , CiiEMicAc Wariarc 
F lamsteed, John (I04G-1719), Eng- 
lish astronomer Though trained for 
the Church and appointed to a living 
at Burstow, ho preferred to study the 
stars He was the first modem to 
understand the theory of the equation 
of time, on which he published a paper 
in 1067 About 1674 he went to 
London, where he associated with 
Hook, Halley, and Newton (qv) In 
1075 Charles H appointed him the 
first Astronomer Royal, and em- 
powered him to build an observatory 
at Greenwich, in which he determined 
the position of 2884 stars 

In 1725 the results of his life’s work 
were published under the title 
Celestial History, one of the richest 
contributions to practical astronomy 
Flan, see Pastry, Sweet 
Flanders (Flem Vlaenderen , Ger 
Flandern), compnses the modem prov- 


>8 Flanders 

inccs of E and W Flanders, in N and 
N W Belgium From about the 7th to 
the loth cent it was an independent 
kingdom and occupied the "SV, of 
modem Belgium, S W Holland, and 
part of N W France Parts of W 
Flanders have been successfully drained 
and agnculturc flounshes, and the 
coast fisheries are valuable Tliere 
are a number of large mdustnal 
towns Ghent, Bruges, Alost, Dix- 
inudc, Courtrai, Ostend, and Zee- 
brugge, witli manufactures of tex- 
tiles, lace, paper, and engineering 
works 

History — Flanders was originally 
occupied by the Celts, who were 
conquered by the Romans, and 
formed part of Roman Gaul , later it 
was oveiTun by the Franks, many of 
whom settled here By the 10th 
cent it was a powerful kingdom Com- 
merce and industry were encouraged 
and many of the now important towns 
were founded at this period Owing 
to breaks in the direct line of succes- 
sion, Flanders was ruled at various 
times by princes from other States The 
country passed to France, partly 
through marriage, and partly by con- 
quest, and an era of keen competition 
between the great cities of Ghent and 
Bmges set in By tlic middle of tlie 
14th cent Flanders passed to Bur- 
gundy by a marriage betiveen the 
French royal family and the Burgun- 
dians, and its existence as a separate 
State ceased , the princes subdued tlie 
large towns, and exacted great reven- 
ues, ruthlessly suppressing all attempts 
at Flemish independence After the 
Burgundians, the Habsburgs con- 
tinued the same policy The War of 
Dutch Independence impoverished 
and reduced the size of the country, 
which was ultimately spht up betivccn 
France, the Spaiush Netherlands, and 
the United Provinces . 

Napoleon incorporated the whole of 
the Belgian portion into France, divid- 
ing it into the present districts of E 
and W Flanders After the Congress 
of Vienna Flanders formed part of the 
kingdom of Belgium, smee when it has > 



fetamed its came in the tno Belgian 
provicces 

There is a strong moNement among 
the Flemings for local autonomy and 
dormg the World \\ ar an attempt i»as 
iiiade by Germany to set up an mde 
pendent Flanders 

Area of modem provinces E 
Flanders 1150 sq m \\ Flanders 
l*oOaq m pop (1031) E Flanders 
1 150 000 W Flanders 902 000 
Flacneh ut Textiles 
Flash Point, of an inflammable 
liquid that temperature at which 
>f a flame is momentarily passed 
over the surface the vapour will 
take fire The Ueterroinatjon of the 
flash point IS extremely important 
smee it gives the degree of itifiamma 
bility of a liquid and is a measum of 
its safety m transport and handl og , 
In this country the usual method of 
determining flash point is by the Abel 
apparatus the form of test ptescfibed I 
by the Petroleum Act of 1879 The 
apparatus is of the* closed<ttp tyw | 
and the oil in it is heated gradually tiU 
on applying a li.ht at tho orifice ol the 
a flash occurs The limit of flam 

S t under the Fetroleuni Act is 73 h 
Ids having a flash point below th s 
are' subject to special regulations wiui 
regard to transport and forage 
here are several other varieties of 
Rash point apparatus both of the 
closed cup and open<up types 
Flatbnsh sM HROoitLYv 
Flat-fish, strictly speaking marine 
fishes like the sole 

olh r bony fishes which habituaUylie 
on the sandy bottom ol the sea resting 
oS nght or left side both the eye, 
^mg on the side of the head whaj, 
iookS upwanls The Mme h^vcr 
IS som times given to th skates and 
rays whch have the same bottom 
freq ent.og hab>t “d arc ^so flat 
tened but these rest on the lower 
surSce of ^he body with the back 
uppermost and the two eyes on the Uqi 

** Ilat formity of the foot in 

whi^ tl 'o that the whole 

extent conUct with 
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may be simple or extensively branched 

Ihe treinaiode flat worms are 
parasitic, unstgmented, and without 
cdia, but provided with suckers and 
.m alimentary canal They are worm- 
like or leaf-like in shape Some are 
parasitic on a single host, and develop 
direct without intervening sexless 
forms , others parasitise two hosts in 
their life-history, and pass through an 
alternation of generations [see FtUKr) 

The cestodes arc parasitic, have no 
cilia, arc usually proiidcd with ad- 
hesive suckers or hooks, but have lost 
all trace of the alimentary canal The 
body IS usually very long, owing to its 
division into a large number of repro- 
ductive segments (see Tapi--worm) 

Haubert, Gustavo (1821-1880), 
I-rcnch novelist, published his first 
novel Madame liovary in 1857 It 
took 4 years to write Salammbd 
(18C2) tells of the Punic Wars , V Edu- 
cation Sentimentale (18C0) and Trots 
Conies (1877) complete the list of his 
best-known works They are notable 
for the clarity of theu- stylo and for 
Flaubert's intense loathing of the 
bourgeois The former was only at- 
tained after an immense amount of 
labour , Flaubert wrote and re-wrote 
Ills sentences, polished and re-pohshed 
his phrases, until he achieved perfection 
It wus to Flaubert’s influence that de 
Maupassant owed the clanty of his 
style 

Flax, a slender plant, of the natural 
order LinaccT!, with erect stem, 
narrow leaves, and sky-blue petals 
which fall when touched I here are 
2 vanebes, fibre flax grown for linen 
manufacture and linseed flax, sown in 
May on nch fertile land, usually after 
a corn or potato crop After the June 
flowering the plants may be harvested 
for fibre , usually pulled by hand, but 
sometimes cut by machine like a 
-cereal crop For seed, the straw is 
steeped in soft water to rot the vege- 
table matter of the fibre which is then 
dried and " scutched " or dressed by 
beabng and used for paper-making, 
while from the seeds is expressed lin- 
seed oil, the remainder forms “oil- 


cake " for cattle food See also 
Cpllulosk 

New Zealand flax (Phormium tenax] 
is a perennial herbaceous plant of 
the order Liliacem It grows to a 
height of G ft , and bears yellowish-rcd 
tubular flowers c 2 in in length The 
leaves spring direct from the root, and 
are tough, leatliery, and sword- 
shaped, and several feet in length , 
their fibre is woven into mats and 
ropes It IS native to New Zealand, 
but will grow in Britain In New 
Zealand it is selectively bred to in- 
crease its productivity and strength, 
,ind the fibres arc sometimes extracted 
by' a process of separ.ation by hand 
In England, whore it is used for making 
ropes and sails, the leaves arc softened 
by maceration before extraction of the 
fibre 

Flnxman, John (1755-1820), English 
draughtsman, designer, and sculptor, 
was born at York From 1775 ho 
worked for 12 years as a designer to 
the potteiy firm 'of Wedgwood, and 
began to carve monuments for tombs 
and memorial reliefs, of which a 
number exist m the English cathedrals 
and churches In 1787 he went to 
Rome, where he remained for 7 years, 
and there began to produce tliose 
silhouette illustrations of classical 
literature — after the manner of Etrus- 
can vases — which gamed him so much 
fame 

In 1800 he became an R A , and 10 
years later Professor of Sculpture at the 
Royal Academy He continued to 
produce numerous monuments and 
further classical illustrations, of which 
some were engraved by William Blake 
His sculpture is not greatly admired 
to-day, as it is somewhat pseudo- 
heroic or pseudo-classical in nature 
Both Westminster Abbey and St 
Paul’s contain several examples Even 
his reliefs, which are far more success- 
ful, are marred by having been cut 
by workmen, and are greatly inferior 
to the onginal plaster casts from which 
they vv ere made Both the British and 
the Victoria and Albert Museums have 
specimens of his drawings and sketches 



Flax seed Oil *01 

Flax-seed Oil morecoDimonlyltnown 
as hosml o«l (?v) 

Fleas are small wiagless losects 

E asittc when adult on warm 
3ded animals They are assigned 
to the order Aphamptera the affirutiea 
o{ which are not known The jaws at 
the adults are modified tor p erciug the 
skm and sucking the blood of the host 
the bod> IS flattened sideways so as 
to pass readily between the hairs or 
feathers and the legs are large and 
adapted for hopping About AOO 
species are known some rcstnctcd to 
particular hosts but most of them hv 
mg mdifierently on hosts of distinct 
kinds The metamorphosis ts com 
plete The eggs laid on the host fall 
to the ground and hatch into legless 
grubs which feed upon any organic 
matter or dirt on the soor \t'hen full 
sued they pupate the complete 
development from egg to adult taking 
usoally e 1 month On emerging 
from the papa the mature Sea seeks a 
host bat IS able to live a cons derabtc 
time even if unable to find one If the 
host dies they leave the bodv and 
adopt the first warm blooded anunai 
they come across 

The best known species are those 
found in human dwethngs infestiOK 
man dogs cats rat and mice but 
rabbits squirwla fowls and other 
ammaU also harbour them Formerlv 
fleas were merely regarded as pests 
owing to the irritation caused by their 
bites but it IS now known that they 
are a senous menace as transmitters of 
bubon c plague pnncipallr from rats 
to human be ngs About a dozen 
species are capable of conveying the 
infection 

A curious modification of the ordin 
ary life-history of fleas s shown bv the 
tropical pest called the / sf>' zAtgM 
This flea affect a great rnany haste 
nsuallv attacking the feet The ie- 
male burrows und rtheskin mo^yof 
the toes of man and swells to the sue 
of a pea Fortunately it is easily ex 
tracted by e\cis ng tlio skin. 

So-callM pcTlomuRg fleas are 
fastened to light objects which m 


Fleetwood 
their efforts to escape they pull along 
The perfonnance is a high tribute to 
skilful manipulttion by the owner not 
to the docilit> of the fleas which are 
incapable of being trained 
Flecker 7unes Elroy (lS34-l<tlu} 
poet and dramatist studied Oriental 
languages at Cambridge He entered 
the diplomatic service and was 
station^ in Constantinople and Beirut 
(IOiO-13) He died of consumption 
at Davos His works include Tkt 
CoAfcK Joumtv to SamatkaHd (1013) 
Uasaan (staged in London 19 3) and 
Dan Juan as well as many lyrics of 
great beauty Hassan in which his 
ability IS perhaps best seen is nch in 
language sud thought and u the most 
popolar of modern poetK dramas. 

fleet, a body of ships especially 
ships of war under a single command 
In the British Navy the large area 
commands are called fleets * g the 
Meditemneazi Fleet composed of a 
number of squadrons of Mttleships 
cruisers etc. and several flotillas of 
destroyers and submarines The word 
Is also Used of a number of fishing 
vessels or of the total of merchant or 
passenger sb ps controlled by a single 
company and of road and air 

Fleet Prison a famous Loodoa pn«oD 
which stood la Famngdon Street on 
what was called Fleet Market from the 
K Fleet which flowed into the Thames 
Its keeper was called the Warden of the 
1 IceL Ki far back as the I"th cent 
the Fleet served as a royal pnsoo In 
the lelgns of blary and Elizabeth it 
was used for r 1 ■^lous martyrs and the 

K litical victims of the Star Chamber 
tflll It became a place of confine- 
ment for debtors and persons com 
nutted for contempt of court, aiad 
rapidly acquired a notonety for every 
I kind of brutality and extortion It 
!was several times destroyed and 
rebuilt, being finalli abolished m 
ISJ* 

Fleetwood Lanca.hre port and 
holiday centre a few m N of Black 
I pod The name is taken from Sir 
' t etee Fleetwisod whose house RoreaU 
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Hall, was converted mto Rossall 
School in 1844 Pop (1931) 22,983 

Flemish Language This is a mem- 
ber of the Low German sub-branch of 
the Germanic branch of the Indo- 
European family of languages, and 
stands in very close relationship ivith 
Enghsh and Dutch Originally the 
language of Flanders, it is spoken 
throughout N Belgium and by many 
thousands in the Nord department of 
France It differs from Dutch and, 
especially, from English in its con- 
servative retention of inflections See 
also Table Indo-European Lan- 
guages 

Flemish Literature, see Belgian 
Literature 

Flemish School, term used for the 
pictorial art of tlie Netherlands in the 
17th cent In sculpture there can 
hardly be said to have been a distinctive 
Flemish School, the carved fonts, altars, 
and other architectural ornamentation 
of the Middle Age m the Netherlands 
being of the same general type as otlier 
Gothic sculptures of the period But 
in painting a national school came into 
existence in the early 16th cent and 
continued into llie 17th cent 

The history of Flemish pamting 
begins wth Hubert van Eyck (c 1370- 
1426) (qv) At the end of the 14th 
cent a school began to develop at 
Cologne, where a group of painters 
succeeded in evolving from the fl.at and 
formal outline work of the early Gothic 
art (a survival of which can be seen in 
the court-cards of the ordinary play- 
ing-packs of to-day) the first licgm- 
mngs of realistic figure painting in N 
Europe It is probable that Hubert 
van Eyck studied in Cologne or at 
least came into contact with the work 
of this group before he and his brother 
Jan settled in Ghent, where they sub- 
sequcntlv attained great fame Tlic} 
not only invented and perfected the 
method of painting in oils, but brought 
to the religious fervour which charac- 
terised all early Gotluc a force of per- 
sonality and a power of representing 
nature which make The Adoration of 
the Lamb altarpiecc one of the greatest 


masterpieces of European art 
van der Weyden and Dienck Bouts 
were the next outstanding figures of 
the Flemish School ITiey were born 
at the beginnmg of the 16th cent , and 
still retained many primitive charac- 
teiTstics, although there is a livelmess 
of arrangement and of portraiture m 
their work, which shows considerable 
individuality Some thirty years later 
came Mcmhng and van der Goes, who 
lived until near the end of the century. 
Quentin Matsys (1406-1630) brought to 
the art of painting a greater freedom 



A Philoscipher , by Quentin Matsys 

of style and an advance in realistic 
portraiture Mabuse (c 1472-1636) was 
the first of the Flemish painters to 
v'lbit and work in Italy, and to intro- 
duce to the art of his native land the 
nfluence of Leonardo and the Italian 
masters The change of style can 
clearly be seen if Ins portrait of 
Margaret Tudor in the Edinburgh 
National Gallery is compared with 
Van Eyck's Man with tie Pinls in 
Berlin or Memling's Dultc of Cleies in 
the National Gallery But while tlu-S 
Italian influence persisted in Flemish 
art for many years after the time of 
Mabuse, another and purely native 


flesh-fiy S9S Flear>dfr*L7t 

school was developto^ the eaiUest Aichitectural Association Medal for 
masters of ^vhIch were the Brueghela, Desiffn the Tite Medal for Archi 
^ehose land^pes and Kenre painting tectural Desijnr and the RIBA 
brooght something entirely new to Essay Medtl lie was assistant pro- 
the history of art Finally in IS '' lessor at King t College London and 
Rnbens was born and I lemidt art ft noiv stafi lecturer on Architrctore 
again reached the supreme height at London Ilniverutv In 190S be 
which It had attained with the \an entered tb legal {rofession and was 
Eycks but now it no longer expressed called to the Bar He was chairman 
religious dexotion and a stem sim of the City of London ‘kihool from 
pliat> and realism of outlook intense 1914 to iei.> and Senior Shend of the 
love of life delight in strenuous actioo City of London from 1918 to 1919 
lonns flowing in moi’ement rhythmic He was knighted in 1919 He is the 
alK balanced compositions of Oilmen aithor of several works including 
sional complexity the texture of flesh Tin Injliunce ej Material oti Atc\i 
and of nch fabrics— these now became teeiu t A Htsiory (if Archiieclure on 
the dominant charucterist cs of the Comba ainn Metiod and TXt 
Flemish School Through \an Dyck Entthtk llornt 
considerable mSaence was exerted on Fletcher Qilas (1640 ^-1611) author 
Bnbsh painting Teniers and Brouwer u best known for bis travel book (Vfke 
continued and developed the tradition Aurse Commonrtalth (1691) and lor a 
of grn t pomtmg bnyders became se<)uroce of love sonnets (1693) gener 
famous as a painter of stiU life and of ally ascribed to bim He was the 
game while Jord ens and \an Dyck father of (I) Gass Futchbr (tSSS ?> 
earned on the tradition of Rubens I6‘*3) poet whose fame rests on 
But blemish art was not again to ChruH 1 irrery (1619) themelodyand 
attain such pre-eminence and since pass on of which show Spenser s in 
the death of Rubens down to the nuence and ( ) Fnissas rLBTcma 
present day there has been DO Flemish 098 -l&w>01 poet the author of Tk* 
artist of the first rank Belgian art m pt« l$land (1633) an allegoncal 
recent years has been ch efly infloeoced poem in the manner of Spenser He 
bv that of bran e and Constantin also wrote pastoral and relig ous poetry 
hieunier (1931-93) the sculptor is His language u colourful but his style 
probably Its most outstanding figure involved 
Flesh fly a fairly large fly with the Fletcher fohn (1579-16 5) drama 
thorax banded and the abdomen bst son of a Bishop of London whose 
blotched with black and grey The death left him penniless He took up 
lorvie bom m the active stage feed dtamalu. work and began in 1594 to 
according to the species, upon deca> iDg collaborate with Francis Beaumont 
organic matter or iif>on earthworms (fv) 

snails insects and other an niaU \ Fletcher J S (6 I8t>3} English 
large species found in Russia depo ts novelist is the author of many popular 
Its larva: in wounds of domestic detective stories they include Tie 
animals or m the ears and noses of Cianng Cross M\5lery The Safety 
human beings causing great suffering F » tfu der in the 3^ e s Few and 
and 13 probably instrumental in carry many others Among his mo e senous 
ing foot-and mouth disease m that novels are The IVewde fvl 11 apentahe 
country (1994) The Maktngof MaiShias {16^1} 

Fleieher Sir Banister Flight (6 ISStq and The Th eshing floor {isoi) 

British architect was educated at neur-de-Lys [rtEROLks] (trench 
University Coll ge London and the flower of lil> *} heraldic representa 
Royal Academy During his arch tton of an ms or garden lily the 
tectural career be has b«n awarded armonal bearing of the Kings of 
many among them Uw Franca from 1147 borne also 1. 

r >V. 
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Bntish families As an architectural 
decoration the fleur-de-lys is very 
ancient, notably in Egypt and India 
Fleunan, Aiin6 Joseph de (6 1870), 
French ambassador to Bntain 1024-33, 
Secretary (1898-1921) to the French 
Ambassador, the late Paul Gambon, 
first at Constantinople and then at 
London He was French Mmister in 
China for the following three years 
Flenry, Andrd Hercule de (1053- 
1743), French cardinal and statesman 
He became bishop of Frdjus in 1698, 
and was later tutor to Louis XIV’s 
grandson, aftenvards Louis XV In 
1726 he supplanted Bourbon as Louis 
XV’s first minister, carried out financial 
reforms and economies, and constructed 
roads Fleury preserved peace with 
Britain, but was forced into the War 
of the Polish Succession (1733) and the 
War of the Austrian Succession (1741) 
He died shortly after the French failure 
in Bohemia 

Phoker Photometer, see Photometry 
Flies, insects (qv) of the order 
Diptera, distinguished by their single 
pair of membranous wings (the front 
pair of other insects), the hinder pair 
bemg reduced to small pin-like struc- 
tures, the halteras, which control 
flight The mouth parts are suctorial, 
usually forming a proboscis, but some-j 
times modified for piercing Meta- 
morphosis 13 complete, the larva being 
legless and usually grub-hke There 
are 50,000 known species of Diptera 
Feeding habits vary greatly in botli 
perfect and larval stages and thus 
there are differences in structure, par- 
ticularly of the mouth borne flics 
prey on other insects , some feed on 
the nectar of flowers or other sweet 
substances , others suck the blood of 
land vertebrates and so, as possible 
transmitters of blood parasites to man, 
giv c the Diptera the greatest economic 
importance of all insects Dangerous 
also to man as carriers of disease germs 
are the species vihich lay their cpgs in 
decaymg organic matter The larvx 
of many species are serious pests to 
fanners and gardeners 

As a rule, female flies produce and 


Flinders 

deposit a largo number of eggs ; but in 
several species, such as the tsetse fly 
and flesh fly [qqv), the eggs are hatched 
within the parent, w hich deposits active 
larvm In these cases the number of 
eggs that mature at a time may ^ 
perhaps only one A remarkable 
instance of larval reproduction is fur- 
nished by a species of the so-called gall 
midges {qv), in which the larva), by a 
process of internal budding, give rise 
to others which feed on the parent form 
and upon emerging repeat the process 
dunng the wmter months, then pupate 
and turn into mature midges 

The larva) themselves vary consider- 
ably Those of the gnat, for instance, 
have a large head with well-developed 
antennae and three pairs of jaws, 
whereas the maggot of the blow -fly 
has a narrow pointed head without 
antenna), and the jaws are reduced to 
a pair of retractile hooks Almost 
every gradation is traceable between 
tliese two extremes The pupa of the 
gnat also differs greatly from that of 
i the blow -fly It emerges from the 
larval skin showing the encased wmgs, 
antenna), and legs of the adult, and 
leads a free, more or less active, life 
The blow -fly pupa, however, remains 
within the larval skin, which hardens 
mto a protective covenng 

These two familiar Diptera illustrate 
the range of structural variation in the 
mature stage , the gnat with body, legs, 
and antenna) long and slender and the 
jaws piercmg, and the fly with a body 
short and broad, antenna) and legs 
relatively considerably shorter, and the 
mouth parts modified .as a sucking 
proboscis 

Flies are found all over the world 
The bast preserved fossils, which 
differ little from existing forms, occur 
in amber deposits of Ohgocenc age in 
the Baltic Provinces See also HoRsr 
Fly 

Fhndera, Matthew (1774-18H), 
British navigator After serving in 
the Navy, ho went to Australia in 
the ReUanre, and with George Bass, the 
ship's surgeon, explored much of the 
Australian coast and Tasmania (I79.’S- 
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0) In 1801 as commander ot the lead Industnes axe smelting, metal 
Inttsligalor he went out u charge ot founding andthemanufactureofchem 
a Scientific expedition and otcum teals «.ith alittle rouch pottcryand of 
navigated Australia His loyn e to late years some artihcia] silk Tlint 
Ttrra ^ur/rofu is a valuable sctentific shire has considerable agriculture 
work on hydrography and navigation growing chiertv v getables and oats. 

nittden Petrie Sir W M see htock raising is widely successful. The 
PrtBie Sir WiLUAU rUNDBRS industrial districts have fostered dair^ 

Flint, a dark grey or dark brawn farmnifr There are mdications that 
hard brittle substance composed the Romans cx} I uted the min rals to 
almost entirely of silica With a certain some extent In Norman times the 
amount of impurities It occurs Welsh succeeded in hollmg the hills 
mainly in the Uppier or White Chalk and for a penod Flmtshiro was a 
being found as nodules or veins The centre of Welb nationalism The 
layers of flint are not always parallel chief towns are Flint the county town 
to the stratification of the ChalL and Rhyl Mold and Buckley Area 
probably were laid down in cracks after ‘*38 sq m pop (1931) 11'* 849 
tbs Utter was somewhat consolidated noalers. share certificates stocks 
CfeH b a form ol silica closely allied sod bilU accepted by banks as security 
to flint, but typical ol Palxorolv rocks against a loan of call money i e money 
such as the Carboniferous Limeetooe wnicb can be called m oa xlemand 
and found to come extent also in the Floaters are usoally confined to first 
Upper Greensand The most famous class bills and e It-edgcd stocks 
deiiosit in Great Bnuin is the Ki ynie Floating Dett, that part ol the 
Chert of Devonian age In Scotland in National Debt consisting of very short 
which the embedded pitot remains term ob! gatiens contracted to cover 
show remarkably minute detail a teruporary deficiency in national 

Both chert anl flint wer u ed by revenue Tirasury Bills and loans 
prehistoric man for mak og weapons from the Central or State Kxnk are it* 
certain bfiids of flint bring more commonest forms and these are usu 
suitable than o^ers Later flints ally created or borrowed in antwipa 
were used to produce a spark when tion ol future revenue ttTiere there 
struck by steel and hence were em is no anticipation the creation ol a 
ployed in fire.arms the principal large floating debt is a direct form of 
Bnti h factory being at Brandon in intlatioa luring the World War the 
Suilolk where the industry still lingers Treasury Bills issuol bv tb BrUMh 
on VT nts are also used as gravel lor Lovtrnmcnt reached fl"00tiw>000 
byroads but are too brittle to tx> good IheyareusuallyofSmonfh.s currency 
metal IWAcrwil flint is used in In 19 0 the creation of Treasury Bill 
makl&gpottery andtheroundedbeach was authorised in (he U S A in place 
flints ccenmon fn SB. England ai« ol the prenoax Treasury Certihcale 
iometimesemployeda gnndingstones system 
Flint Implenunts, u* Stokb Aei Floddea, district near the Nortbnm 
FUstdock M Con bnanvilU^of Branxton the scene of 

Fliotshire, a small Wei t county on the battle (I,>13) la whkh the Svoti 
the h I coast bonnied N by the atid*r James IV were deciuvrlr 
Irish Sea, W and S. bv Denbi Iwae def ated by the Hagl sh. Alnxst 
and C by the its. Ben and Chrabi « every notable Scottish famOr was 
with tie small detached hrra of ktaclor involved in the lisajter and the Kinr 
to th« e treme S-tt of Cbe*M»v> as well as a hort of his noble* was 
The two principal riven are tho CJwyrd aRKm<. the slain, 
and iHe IVe The mtneral drpuxiu. Flood, Th* it* Dkidcx. 
wtikhbaveb*»o wtakedfir ceotorte* Fl^ LUhUsc */» Liawmso. Atn 
inclu le co-d. iron hmettone ami soma rmau 
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Floods, inundations of land by 
water, usually resulting from the over- 
flow of nvers following heavy rainfall 
or the molting of snow Ihey are 
seasonal occurrences in many parts 
of the tropics during the heavy rains 
of the wet season Floods aio largely 
dependent on the nature of the soil 
On impervious rocks the water is 
rapidly earned awav by rivers, which 
consequently are quickly in flood 
following heavy rain, but low at other 
times In limestone districts, or over 
other porous rocks, the ram sinks into 
the ground, and the rivers flow steadily 
The summer Nile flood of Egypt is 
remarkable as taking place in a region 
of very little rainfall, being produced 
by the melting of the snow on the 
hills of Abyssmia, together with the 
heavy rainfall at the sources in Central 
Africa 

Floors and Floor Coverings Nothing 
enhances the appearance of a room 
more than a good floor, and for those 
who can afford the initial outlay 
hardwood floors are a sound invest- 
ment for living-rooms The cver- 
popular oak parquet floonng, if of 
reliable quality and well laid, is in- 
definitely durable and a groat decora- 
tive asset It may bo laid in several 
designs, from the plain herring-bone 
usually seen to more elaborate pat- 
terns in woods of different colours 
To keep tlic floor clean and light in 
colour It should bo regularly waxed 
with polish thinned with turpentine 
well beaten to creamy consistency 
This should be sparingly applied and 
well rubbed off Once, or preferably 
twuce, yearly tlie floor should be 
scrubbed with turpentine and allowed 
to dry thoroughly before being re- 
waxed Tins treatment will keep the 
floors clean and light in colour. 

Oak board floonng, laid in narrow 
strips down the length of the room, is 
another good type It is usually 
finished a dark oak colour. When 
building a house this floonng can be 
laid straight out on to suitably spaced 
soists, thus saving the expense of a 
jub-floor Plywood Is also used for 


floonng, and may be stained with 
chemical stains in attractive colours, 
such as silver, grey, and shades of- 
fawn 

For kitchen and other service rooms 
jointless composition floors are par- 
ticularly practical Those have ‘a 
basis of magnesium chloride cement, 
and are laid in a somi-hquid state, 
afterwards hardening Tlioy may be 
laid with a coving between floor and 
wall, and are thus particularly hy- 
gitnic The best method of caring for 
them is usually by w.ax polishing, and 
initial ajiplications of linseed oil are 
sometimes advocated 

Particularly suitable for bathrooms, 
but somewhat expensive, arc floors of 
rubber or cork tubing The cheaper 
rubber " carpeting ” is made J-f 
in thickness and .'1-4 ft wide, and is 
laid in the same way as linoleum 
Well-seasoned wood is the best founda- 
tion. though it can be laid on a con- 
croto floor provided it is level, sinootli, 
and dry, points which also apply 10 
linoleum This carpeting is niailo in 
plain colours or marbled designs, 
which do not show footmarks, etc , so 
readily It may be kept clean Iiy 
scrubbing with soft soap and liol water 
or polished with a turpcntino-frco wax. 

Linoleum is popular, chc.ap, and 
reliable, if of the inlaid cork variety ; 
in the printed type, since the pattern 
IS only on tho surface, it wears oil m 
the course of use A granite of jasptS 
pattern is ovccUcnt, though there are 
patterned linoleums in infinite v-antty 
for those who prefer them.' Linolouiii ■ 
should only be scrubbed when ab- 
solutely necessary, for frequent 
scrubbing dries tlio oil used in the 
manufacture of the linoleum, opens the 
gram, and allows dirt to pcnetiate, 
Ilio surface should be regularly wax- 
polishcd, when a protective coat of 
w.ax will result, When dirty tlie fltwr 
may bo cleaned with furpcntuio in the, 
way suggested for parquet floors 

When choosing caipcts tho use to 
which tho room will bo pul should be 
considered A plain colour is not 
practical for living-rooms, especially 
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lliams They are herbaceous plants, 
aractensed by opposite undivided 
ives and steins swollen at the joints 
Florence (Ftrcme), a histone city, 
pital of a province of the same name, 
luscany, Italy It is situated on 
e R Arno and lies in a fertile district 
■uit, wheat, and flowers of all kinds 
ow in abundance Wine production 
important The industries include 
lur-milling, glass and porcelain manu- 
cture, and iron-founding Florence 
famed for its fine buildings and 
stone associations, which attract 


taming many rare volumes and MSS 
which is housed in a building deigned 
by Michelangelo Florence is nch m 
picture galleries and museums The 
chief galleries are the Uffizi and the 
Pitti, which contain magmficent col- 
lections of the early Italian mastem, 
as well as of Flemish and other schools, 
and much fine sculpture In , the 
Bargello is a museum of sculpture, 
enamel, and bronze work, and in St 
Mark's museum are many of Fra 
Angelico's paintings, and authentic 
relics of Savonarola , the Etruscan 
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great tounst traffic, one of its mam 
ourccs of revenue 

Among the many beautiful churches 
re the Duorao, begun in the late 13th 
ent , and not finished until the 19th , 
h(^ Campanile, built by Giotto, with 
he superb 13th-cent baptistery 
ipposite , and the Badia, Santa 
nniti, and San Lorenzo Famous 
lahaces include the Palazzo Riccardi, 
ince the home of the Mcdicis, now of 
he prefecture , the Antinon, now the 
British Institute , the Palazzo Vcc- 
;hio , the Pitti, which was the old 
oyal palace Among its libraries is the 
Bibhotcca Mcdiceo-Laurenziana, con- 


museum contains the most important 
Etruscan remains still extant The 
university dates from the 14tli cent 
The city, with its associations and 
picturesque surroundings, is one of the 
most beautiful and interesting in 
Europe It tvas tlie birthplace of 
Donatello, Machiavelli, Dante, and 
Ghiberti Most of tlie great figures in 
Italian art and history have been con- 
nected with the city 

History — Florentia ivas for many 
years a Roman colony, and later became 
part of Tuscany It was bequeathed 
to the Pope by the Countess Jlatilda in 
the early 12tli cent , and thence began 
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to grow la importance and wraith 
Trade gvtlds were established and 
rapidi> grew in power and importance 
The loc^ nobles were either subdued n 
brought by agreement into union with' 
the city and by the middle of the I3th 
cent norence declared itself an m 
dependent republic Power paa^ 
into the hands of the great mcrchaata 
and m spite of local strife the Qty 
continued to prosper The plague 
J1318) was a severe check to the grow 
iti| prosperity In the next cent Uiel 



Medici family ongmally banhets 
began to take a leading positioD 
Cosimo an immensely wealthy mer 
chant was the first of note and the 
greatest was Lorenro the Magn^ 
Cent They were generous patrons of 
the arts and learning Their aims at 
royal power caused their expuls on ui 
severaJ occasions from the city 
lJunag the centnry o5 Medici power ' 
Florentine school of painting ua 
chided Cimabue Leonardo da Vine 
Ciotto and del Sarto Tie temtoial 
ambitions of the family coincided 
partly with a decline of Florence 
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wbich in the 16th cent ceased to be 
independent and was rcincorporated 
with Tuscanv which was ruled b> the 
Medicta until 113 Under Nap>ol«>o 
it bwame capital of Ftruna and of 
United Italy (1861-711 until that 
position was taken by liome during 
the I ranco-iyu lan war Pop (in 
eluding commune) 316 300 

Fioteobnai an alternative nime for 
the recently (19 4) discovered rare 
earth element of atomic number 61 
which u also known asiUioiutn (g v ) 
Flores {!) Mountainousandforested 
■ land of the Dutch C Indies f? u ) m 
the Lesser Sunda group 1 of Java 
It IS not as yet fully explored The 
sovl IS fertile and crops of maire nCe 
urfTee tobarco cotton and cinnamon 
ate produced Mothet-of p arl and 
copra are vatnable exporta The 
natives are backward but sraenable to 
Dutch influence through the native 
h\ ( The principal towns are 
Labuan Lndeh and Ileo the island 
IS governed from Timor Area fiSSO 
q m pop c 433 000 
( ) tslaeo n the Asores where S r 
Richard Grenville lay before his 
histone fight with a fleet of S3 Spanish 
warships Pop 7000 
Flortfla, the most sou theibr American 
State forming a peninsula between 
the Gulf of Mexico and the Vtlaouc 
The surface is low lying and swampy 
the Everglades a gigantie a 'amp 
being nearly 4o00 sq m in extent 
The ciunate IS equable and many areas 
are extremety fertile producing fruit 
vegetables maue cotton tobacco and 
sugar-cane There are large forest 
areas and timber is one of the chief 
industries of tlm State Cattle and 
pigs are largely raised and sheep rind 
hwses m smaller numbers Coj t<il 
fisheries arc of great value and also 
piovndc sport for the large holiday 
populat OQ tfinerals mclude phos> 
phates and fullers earth. Develop- 
ments 10 drainage and communications 
atace the WoeW Vtar ate bringing huge 
areas into cultivation The chief 
towns are Tallahassee the capita] 
Jacksonville Miami Tampa and Palm 
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Beach, a faslnonablc holidav report 
St Augustine is the oldest tow-n of 
European origin in the United Sutes 
I'lorida isas discovered by Ponce dc 
Boon, one of Columbus's officers, in 
1013, while ho was searching for the 
isl.ind possessing the fountain of 
eternal youth ft remained Spanish 
until the Napoleonic era, when it was 
acquired by the United States A 
treaty' with Spam m 1810 rccogncsed 
American dominion The E coast 
was devastated by hurricanes in 192(> 
and 1032 ,,Uea, 38,000 so m non 
(1030) 1,408,000 ' 

Flonn, name for several European 
gold or silver coins, but usually applied 
to a British silver coin of the v alue of 
two slulhngs, first issued m 1840 
Until 1852 the " Dei Gra or D G , 
vvas not stamped on it, for which reason 
^ was called the " graceless flonn " 
Erofn 1887 to 1800 a double florin 
vvas issued Tlie silver flonn of Louis 
Napoleon of Holland, struck in 1807, 
became the Dutch gulden Among 
gold florins of interest is the original 
com struck at Elorence in 1252 which 
g^'C its name to the modern coins 
this bore the figure of St John the 
Baptist, and on the reverse side the 
hly In the I4th cent 
gold flonns were minted m Anjou 
Luxemburg, and by Edward Ilf of 
England, the latter. Os m value 
was current only one year 
Fiona and Blanoheflour, the title 
given to an episode v'ery common in 
the cycle of medimval romances which 
draw upon the legends and stones of 
antiquity for their material It tells 
of the difficulties and dangers of two 
lovers, their separation and final happy 
reunion Its source was a lost Greek 
or Byzantine original , and it has a 
European history, appearing m 
I2tb-cpnt French romances, in Boc- 
caccio s r rlocolo, and in translations 
^^tly every European language 
Flotsam, Jetsam, and Ligan (law) 
poisam, goods floating upon the sea, 
vvhich belong to the Crown unless 
claimed within a year and a day 
Jetsam, jettison, orjetson, goods thrown 
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overlioard m a storm, or after ship- 
wreck, and c.ist upon the shore, 
technically included m " wreck " (qv) 
I.iqan, a w reck consisting of goods sunk 
m the sea but tied to a buoy so that 
they may be found again 
Flounder, one of the flat-fishes (gv) 
related to and closely resembling the 
plaice in having among other sunilan-- 
ties the left side beneath, but differing 
m being smaller, m coming to maturity 
when the female is about 7 in and the 
male 1^ in long, and also m habits 
Tlie spawn, coropnsmg sometimes a 
million eggs, is laid in shallow water, 
and the young fish ascend rivers for 
some distance, returning to the sea on 
attaining maturity 
Flour-nulling, see CnusniNC anp 
Grindisc 

Flower The flow er of a higher plant 
consists of one or two vihorls of en- 
veloping leaves surrounding the sta- 
mens and carpels, which arc the organs 
essential for sexual reproduction The 
outer series of leaves (the calyx of 
sepals) has a protective function, and 
tlie inner senes (or corolla of petals) is 
usually- conspicuous and attractively 
coloured in plants which are msect- 
pollinated The stamens arc the male 
organs and the carpels the female All 
these parts of the flower are regarded 
as modifications of the foliage leaf, 
which h.is gradually changed its form 
to accommodate itself better to its 
particular function. See iKrLORES- 

CESCE 

Flower Arranging. Flow ers must be 
considered against their background 
and disposed to show their beauties 
and increase the charm of their sur- - 
roundings Those flowers vvhich have 
long graceful stems, such as Japanese 
anemones, should bo put in long slen- 
der vases which hold only a few sprays 
A single branch of fruit blossom, in a 
heavy v-asc which w ill carry its w eight, 

IS delightful in a room w itli f umishings 
in quiet colours, and is best placed in 
a comer, where the delicate petals may 
be seen in relief against a wall Mari- 
golds, being short-stemmed andbnghtly 
coloured, should be nut m a short 
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wide bowl end arranged in an even diflerent colour the wave lengtbof tb 
flat expanse of gold orange and reflected light usually being greate 
brown their stems should be cleared than that of the incident light sme 
of leaves a they decay quickly in the act of reflection absorbs a certau 
water Bowls and vases of plain amount of energy and the energy o 
design and neutral colouring are tight decreases with an increa.c o 
preferable wave length according to Stoke 

FlQ&>ptpe s« Organ law Alany substances which d< 

Flake (or hne is a parasitic not fluorrsc when illuminated h 

flat worm (; u ) found in its mature ordinary I gbt exhibit visible floore 
condition in the liver of sheep causing scence on illummation w ith an ultra 
asenous usually fatal disease known violet lamp a property of considerabl' 
as liver rot The eggs are passed value in distinguishing bv a rapid ant 
with the droppings of the sheep and simf^e physical method matenal 
hatdi in damp places producing a which can otherwue only be dtflet 
larva which bores its w-ay into a water entisted b) prolonged chemical am 
snailandundergoeaacomplicatedsenes physical tests The cltxa violet lam] 
of changes ult luatcly turning into a is nowadays used considerably in th 
tadpole like phase wh ch era Is into analytical laboratory as a rough guid< 
the grass beeom s encysted and waits to the genuineness or otbenvise o 
to be eaten by a sh ep in the liver of many materials such as fabnes ancien 
which it becomes the nature worm paintings \-anous fats and oils etc 
The name is derived from the resem ne inmcabons it gives are in man; 
blance of the worm to flat flsh like cases msuflicient for a deflmte opmwi 
flouaden which are sometimes called to be ba. ed on th m alone but the; 

flukes Fluke is also a term for are of great b Ip in indicating the tru' 
the tail fins of whales nature oi Ih matenal under cxamina 

Flnorapatite, a common mineral COD tion and this can then be CD&finnn 
sistlng of s mixed phosphate and b> other methods 
fiuonde of calcium correspond ng to Fluonse a gaseous element belong 
the formula CaF« 3Ca (BO<} It is a mg to the group known as halogens 
source of phosphorus and was formerly It is the most chemically rcactivi 
used to make phosphate fertiliser elem nt (many substances ignite spon 
It is al o employed as a source of taneonsly m it} and for this reason 1 
fluorine compounds never found nncombmed it is bow 

Flaoreseeis. an organic compound ever widely distributed in nature thi 
obtained by healing together pbthalic chief source being fluorspar or calciun 
anhydr de and resoremol It is a red fiuonde CaFi It is ^so found ii 
powder insoluble in water but it dis small amounts in bones and teeth 
solves in alcohol and also m alkalis Elementary fluorine is difficult to pre 
giving a bnlliant green fluorescence pare on account ol its greit reactivity 
the col utr of the solution IS however and althongh the existence of th< 
red-orange Fluorescein is used m the clement was known in the begiomni 
manufacture of dves and also some- of the Ikth cent it was not tut Iggi 
times as a dye for animal fibres that the pure element was obtained b; 

Clnorescenee, a change in colour by Mo san by the electrolysis ol tiqu I 
certain matenals when suitably lUu hydrofloone acid render^ conductive 
tainatcd lor in tance a solotten of bv dissolving in it potassium hydrog i 
qcmine sulphate norniaUv colouil ss fluoride Pure fluorine is a pal< 
|iw a bnlliant blue floomceoce green yellow gas which is ver^ 
The phenomenon was first observed u po sonous 

tie mineral fluorspar hencethename Fluorine in the elementary state i 
When light falls on a fluorescent au^ never employed for any purposeexerp 
stance It is reflected tack as a sc entilic investigations butbydrcgei 
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(iucinik {! }Jntj!uoric ocid), HI', Mhtch 
miy Ih prt pared In the action of 
MdpUunc and on lluonp it. i>> a {umii'E 
liquid which lioiK at C nnd it i,er\ 
snl'i'di in water The aqileout notii 
twm It used for ( tcliiu^ Klitrt 

fluorspar (fluor, or l lunrUt), cil- 
< iiini lUiondc. orcnmnH in cuVut 
crystih, or more r.irilj in ntlirr j 
tih.ipes, and somciinK* in tn.issi" 
Till cryst.iK an oCleu of biiutdur 
colour, nolet, prim vellow or rotr- 
lokniri'd Tin d irV Moht Kind found 
in Derbyihiri is tinned ‘ Bliii (ohn ' 
Kluorsnar is widely distribute d It is 
found m the mint's of Coruv ill and S 
Divon, where it w.is [jrob.iblv ih 
irositid from hot vapours in ihi 
c irbonifcrous lirucstoiiL of tlu Is 
of Kiigland in Saxony thi Alps, ind 
the I’liitid Stalls It is important .is 
a soiirci of liuonne .and hydrofluoric 
and and .n .i thix in rtduiing metallic 
ores 

Fllishm:?, Dutch port of ileel.and, on 
onr of the most {lopular routes from 
Ilngland A largi passcnpir traffic Is 
handled ye.irly .and thirc are se'ver.il 
small m.inufactiires connected with the 
slupping Aprieultural produce is ea- 
portcd.and Flusliingis in some repute a.s 
a hoIid.av centre Pop (]f);ii!) 21,750 
Flute, see Oitciii'sanA 
Fly, see Fj irs 

Flycatcher, a small, dull-coloured, 
songlcss bird, tin tyqncal representa- 
tive of an ill-defmed family related to 
the shrikes {q v ) It is a summer 
visitor to Great Ilritain and takes its 
name from the skill with which it 
catches small flics on the wing 
Fly-flshing, see Anoling 
Flying, Bhnd.sccALiuALNAviGATioN 
Flying Corps, see Am Forcl, Royai 
Flying Fish, a name for several 
species of bony fishes in which the 
pectoral fins arc lengthened and wing- 
likc and scrv'c to sustain the fish in its 
short flights through the air In the 
typical flying fish these fins act merely 
as floats to prolong the leap taken from 
the water , but in the Flying Gurnard 
they are rapidly flapped, tlio flight 
tcsenibling that of a locust 


Flying Fox, w 13 'T*: 

Flying FVog, closely nUtc'd to the 
tommon frog, Imt ntlapted for living hi 
Irrcs Jmxmf: fit Uit tipj 

if tin* tois. whith are very long and 
fnUv w ebbed m that when spre.-d they 



arc cap.able of .acting as .a par.’diutc 
to prolong the leap to a distance oi 
several yards and to check rapid 
descent to the ground , 

Flying Lemur, a manim.d not related 
to Iht lemurs \q u ), but more nerrly 
akin to the Inscetivoris {q t ). differing, 
however, sufticicntly to be placed m a 
distinct order, Dermoptera It ranges 
from tilt Malay Peninsula to the 
Philippine Islands, and is represente-d 
by several species, all arboreal m habit 
and feeding on leaves and Imits It® 
cliicf external peculiarity is the exten- 
sion of viide flaps of skin between the 
limbs and body and tad bv' means of 
which it IS able to take prolonged 
floating leaps from tree to tree ov er a 
distance of 70 y'ards or so 

Flymg Sgturrols, squirrels m which 
the skin of the body botw een the lore 
and hind limbs is developed into a wide 
flap, which enables them to continue 
a le-ap by floating some distance 
through the air Some small spcc^ 
about the sire of rats are found in N 
America, E Europe, and Central 
Asia, but in the tropical parts of Asia 
these squirrels considerably' surpass the 
common squirrel in sire Tlic so- 
called African Flying Squirrels, 
although similarly modified,, are not 
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sqairrels bat belong to another family 
ol rodents 

Flyseb. ^ geologie\1 lomation ex 
tending from Swjttetlwid across the 
Alps to the plains of th Danube at 
\itntia v-hete it is called the Vienna 
Sandstone on into th Carpathians 
and thence into th tikllcans It con 
sists of a mass ol sand tones shales 
and marls ahich have been vanonsly 
considered as the product of mod 
volcanoes or as a normal water 
deposited formation The ranty of 
fossils makes the determination of its 
exact age difficult but the chief 
development appears to be Oligoceoe 
though in W SwiUeriand It IS Eocene 
in tho F Alps Upper Cretaceous and 
at \ leona Lower Cr taeeous in age 
Fly wheel, a heavy wheel who e 
inertia mamtains a nearly uniform 
speed of rotat on under vanshle load 
or driving force Tlie resolving fly 
wheel IS a reservoir of energy w 
Tutue ol its moment of inertia <r t 
Dynamics) and its eflectivencss 
depends on the amount of energy 
which it absorbs or gives up for a 
given change el sored tVh n metal 
IS punched from the sheet by a press 
the power required is roomeatanly 
very great and it would require a scry 

K werful motor to deliver it duectly 
t it the power is taken from a heavy 
rotating fly wheel this is slowed op 
only slightiy and can be speeded up 
again betw een each blow by a com 
paratively small motor The fly 
wheel is used to steady the motioo of 
all piston-dnven stationary engmes 
and carries the motion over the 
d ad point 

roch.Ferdmand(l8 l-lfl 9) French 
marshal joined the Armv m 1871 
ntered the stafi college and was 
lecturer on mil tary history and 
strategy He was appointed general 
m 1907 and commanded the 9th 
Army at the first battle of the Mame 
(1914) and the first batti ofYpres He 
directed the French armies at Artois 
(1915J and at the Somme (1916) 
in April 1918 he was made general 
issfmo conjoafi^ng the Allied foreea 


US Foi 

Under his direction the great Germai 
ofiecsive was checked and turned a 
the Marne (July 1018) He followei 
up this success with a senes of rapii 
attacks culminating m the Gcmiai 
surrender bov ll Foch imposed thi 
conditions of the \rmistice and late 
presided over the Inter All cd militarj 
commission Hisworksinclude Pritt 
apes dt la CurfTt and CemduUe d. 
la Gutrrg in which he bases hi 
principles on those of Napoleon 
Focus see Lens Optics Photo 

Fodder all manner of foods given tc 
hones cattle and other animals II 
includes grass or any plant eaten green 
or thesamedned forconven cnce saki 
or for use in winter and gram beans 
pea etc or artificial products (such 
as linseed cake) made from any 
nutniive material 
Fahu see Feprodlctivc S\stbm 
Fog a low lying cloud withouf 
defimtesbape whiehdnftsslowlyovei 
the surface of the land o sea Fogs 
.especially those at sea a e often calied 
mi ts and the t rms are to a large 
ertent mfcrchangcable though peats 
la iv fogs are regarded as composed o< 
thicker masses of vapour than mists 
and on land over large towns are 
usually dark ned and often coloured 
sellfiw by smoke and other impurities 
Thefamiliar high yellow fogs which 
darken cities in winter without 
obscuring the low levels of the atmo 
sphere are by reason of their height 
aod method of formation not true fogs 
While clouds are formed by the 
cooling of ascending currents of ait 
carrying water vaooi r m considerable 
quantities fogs are due to the slow 
mixing of damp air of varying tempera 
ture At sea the cold water may cool 
the adjacent a r and precipitate 
moistu e the cool ng effect extending 
upwards Thus the converse of the 
cond tions of cloud formation is shown 
the surface layer being cooler than the 
atr above Sea fogs are most frequent 
when the air is warmest as fn spring 
and summer and may be present even 
when there is considerable movtsmeot 
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in tile air Indeed, it seems that move- 
ment of the air, which enables mixing of 
currents at different temperatures, is 
necessary' for the production of fogs, 
both on sea and land Nevertheless, 
the fogs or mists vhich occur in the 
evenings on low -lying meadows and 
in valleys are favoured by absence 
of wind They are due to loss of heat 
from the surface of the earth cooling 
the adjacent air, which settles in the 
valleys, the slow movement mixing it 
with warmer air and producing the 
conditions suitable for precipitation of 
moisture, which is also helped by 
vapours rising from the warmer soil 
and w ater surfaces 

Foggia, Italian town and market 
centre, in Apulia, capital of a province 
of the same name It has long been a 
famous wool market, and is situated in 
a plain suited to shccp-reanng and the 
production of wheat Parts of the 
cathedral arc 12th cent Pop (com- 
mune) 80,000 
Fohn Wind, see Winds 
Foil, in metallurgy, a term for a 
thin sheet of metal intermediate 
between a leaf, such as gold leaf, and 
sheet metal It vanes in thickness 
according to the constituent metal or 
metals Very thm tinfoil is used for 
backing mirrors, and m chemistry 
and electncity Tinsel, of tlieatncal 
use, IS thicker Dutch foil is specially 
coloured for backing artificial gems 
Commercial " tinfoil,” used for 
wTapping tobacco, chocolates, and 
various household foods, is made of 
lead coated with tin Japanese foil 
IS of variegated colour, and is made 
by soldenng together the edges of 
several thin sheets of gold, silver, 
copper, and other metals, then 
cutting a pattern through the sheets 
and rolling them out thin, the holes 
thereby disappearing Gold foil is 
used by dentists On account of its 
lightness, aluminium has been tried 
as a foil, but without much success 
Foils, see Fevciig 
F okine, Michel, Russian dancer, and 
master of the original Russian ballet, 
to whom the modem renascence of 


ballet may bo largely attnbuted 
He was master of tlie Ifussian Imperial 
Opera House ballet before IDH 
After the War his diffortnees with 
Diaghilev (g v ) were partly respon- 
sible for breaking up the latter's 
famous troupe In 1023 he arranged 
the dances for Hassan, and in 1924 for 
a brilliant production of A Mtdsitmmer 
Night's Dream Ho now teaches, 
organises, and is one of the chief 
authorities on stage dancing. He is 
married to a celebrated dancer 

Fokker, Anthony Herman Gerard 
(b 1800), Dutch aeronaut and aero- 
nautical engineer He learned to fly 
in 1911 and established an aeroplane 
factory near Berlin (1012) and another 
at Schwerin (1913), which supplied 
aircraft designed by himself to the 
German Army dunng tlie World War, 
notably the giant triplanes which bore 
his name After the War ho estab- 
lished the Fokker Aircraft Works in 
Holland with German capital Sub- 
sidiary companies followed m New 
Jersey, USA, and at Madrid Since 
the War, Fokker has been concerned 
with the possibilities and design of 
commercial aircraft 

Folds, curvatures m the beds coin- 
posing the crust of the earth produced 
by pressure 

The beds are generally buckled into 
arches and troughs, known respectively 
as anticlmes and synclines (ggv), the 
axis of folding being termed tl>c 
axial plane If one side of the fold 
IS vertical, the structure is termed a 
monochnal fold Strong lateral pres- 
sure may incline the axis sideways, 
forming an " overfold,” or inverted 
fold, which may even be tilted nearly 
horizontal, forming a " recumbent " 
fold Tlie varying plasticity of 
strata determines the extent to 
which they wdl fold without faulting 
A big fold involving a large area of 
country is called a "geanticline" or 
" gcosynchne," and this frequently 
includes a number of minor folds 
These very large folds often give nse 
to chains of mountains (g v ), generally 
as a result of lateral pressure. 
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Folkestone, a popular holiday resort 
on the Kent coast, S W of Dover It 
shares the Cinque Port privileges of 
Dover, and is a port of embarkation for 
France Ihc town is beautifully 
situated, and commands a fine view of 
the English Channel Roman remains 
and ancient British earthworks have 
been discovered in the locality There 
IS a grammar school (founded 1074) 
and a racecourse Pop (1931)35,800 
Folklore, see ETH^oI.oGy 
Font, the vessel, generally of stone, 
used in the Christian Church for hold- 
ing the water for the sacrament of 



11th cent 1 out nl llurloril Church, Glos 


Holy Baptism klan> fonts of the 
Jliddlo Ages are decorated with sculp- 
ture and arc interesting .ind beautiful 
objects of ecclesiastical art 

Fontaine, Jean de la, sec La Fon- 

TAiKE, Jean de 

Fontainebleau, a French town of 
Seine-et-Marno department, c 40 m 
S E of Pans, situated m the forest of 
tlie same name ITic royal palace 
(12th cent ) was for many centuries a 
favounte residence of the French kings 
The district is much favoured by land- 
scape painters Sandstone is quamed 
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locally, and porcelain manufactured 
Pop 16,600 

Fontainebleau, Treaty oi (1807), 
between France and Spam, providing 
for the occupation of Portugal by those 
countries 

Fontenoy, a Belgian village (pop 050) 
some miles from Tournai, scene of a 
famous battlem the War of tlieAustnan 
Succession, in which an Anglo-Dutch 
and Austrian army, led by the Duke 
of Cumberland, was defeated by the 
French, under Afarshal Saxe, in 1746. 
The special feature of the battle was 
the stubborn and valiant behaviour of 
the Bntish troops, and " Fontenoy " 
is one of the most clienshed battle- 
honours of the regiments thattook part 

Pooohow, a treaty port, and capital 
of the Chinese province of Fu-kicn, c 
40 m from the mouth of the R Mm » 
It was formerly a great tea-exporting 
centre, but the opening up of -the 
Yang-tso basin has diverted tins 
traffic Manufactures include paper, 
soap, silk, cotton, tinned foods, and 
bamboo goods There is a fair coastal, 
shipping trade which should increase 
on the completion of improvements m 
the river navigation Pop (1031) 
322,700 

Food, substance taken into thebodj, 
and capable of being absorbed and 
utilised by tlie body for bodily 
energy and heat, and for growth and 
repair of wasted tissues It is import- 
ant to note, however, that mere 
quantity of food is not necessarily 
suflicicnt to meet these requirements - 
Its kind and quality arc of utmost im- 
portance Moreover, the food require- 
ments of the mdividual vary w'ltli the 
clianging habits of his life 

By far the greatest bulk provides 
fuel for tlie muscles, enabling them to 
contract and perform work In the 
article Muscles it is explained how 
the muscles convert the energy of 
food into the energy of useful work ; 
and how they are machines, but, in 
common with all machines, arc not 
JOO per cent efficient, because the 
energy of food is not completely con- 
verted into the energy of work Some 



Food 


It IS converted lato beat which is 
dispensable to tbe warm blooded 
lunals far if tbe animal becomes 
lid the muscles undergo the repeat^ 
id rapid contractions known os 
ils enag 

Tbe fuel re<iuired by muscles to 
table them to contract is blood agar 
le cbief source of which is tbe sugar 
ad starches in the food The e con 


carbr^iydrates are economic sources 
ol muscular energy and should form 
a large proportion of a mixed diet 
In Edition carboh>drates in the 
fonn of c>>Teals arc rich in vitamins 
and supply ballast for the bouel 
rarther rtferen c will be made to 
these uses below Ilut it must be 
noted here that they also h ve their 
disa Ivintages f taken n excess \ 



titutft carbohydrate an I are r pre- 

lentrd by sugar itself bread aol 

lOtators It IS a fanuhar (act to any 

uker that the amount of bread Mid u 
ilways bigl rr in winter than in tom 
ner for in cold weather people uq 
lonsUousIv increase the carhohydrate 
p^rt of their diet to suit thetr nexxls 
Blooil sugar can be tnanulactnred 
by tte b(dy from both proums 
ml (at hut the process of eon 
rersion and U to soiiie 

ment ' V(euc« as such tha 


d ttoonch >n arbobsdrates usually 

has a bad edret on the develnj meat 

of ctutdren Children wlio are reared 

on s eetened tino'O tnilk get so 
nracb sugar that allho gh they put 
on weight they become (Ubbv and 
have a poor tesijtaaca to infection 
I Apart from this excess of sugar also 
I often leads to infanttle dian) eta. 
l\\iUi adaJU too care must ho taken 
Iteople who abuse their constitutions 
snih ton many sweet thiups •>!« 
to get diabote^ ^0;^ 
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Other kinds of food arc also required 
by muscles m the performance of their 
work 'they slouly wear out like 
every other tissue m the body, and a 
continual replacement of the nom 
tissue IS necessary Certain sub- 
stances arc therefore absolutely essen- 
tial components of tlie diet of aminals, 
not only for tissue repair but also for 
grovtli itself These essential body- 
building units, though protein m tlicir 
nature, are not always present in pro- 
tein foods Proteins of \egctable 
origin particularly arc liable to be 
lacking in tlieni If, Iiowescr, the 
food proteins are of mivcd origin, there 
likelihood of their being in- 
adequate Examples of foods nch in 
protein are meat, milk, fish, eggs 
1 he relative composition of the various 
foods in common use is shown in the 
diagram, and from tins it will be seen 
to what extent they are body-buildcrs, 
and to what extent Ihcs' are energy- 
suppliers 

fho third kind of food essential to 
man is fat, whose chief use is as a 
source of energy in a eoncentrated, 
though not an immediately available, 
form A given quantity of fat has 
twice as much energy value as the 
same quantity of carbohydrate Fat 
also plays an important part m pro- 
tecting tlie body from the cold and 
incidentally, in producing the rounded 
contours winch give to tlie body 
beauty of appearance As m the case 
of cereals, certain fats are valuable 
foods for other reasons 

P'ood, m man, must have bulk fn 
tabloid form, it would not stand the 
test of prolonged tnal, for without 
bulk, a state of constipation is pro- 
duced Now cereals and vegetables 
contain much fibrous tissue which 
cannot be digested, and in passing into 
the bowel, this undigested part sup- 
phes the ballast which js so essential 
to ensure an easy evacuation Fats 
tlien play their part, m that they are 
not completely digested, and the 
residue from them softens the contents 
of the bowel, and promotes an easy 
movement 
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Another important function w) 
fat food-stiiffs hav'O, m common v 
carbohj drates, is that they act 
vehicles for those substances ca 
vitamins Vitamins are not used 
body-b udders, nor arc they a sourc 
energy , but their presence is essen 
for continued health and growth i 
reproduction They liave 'recci 
names according to the mal-conditi 
which their presence prevents Ti 
have also been named witli letters 
tlie alphabet 

Two of them, A and D, arc sohi 
in fats, and are present in fats 
ammal origin beef fat, butler, ni: 
and cod-hver oil In the absence 
Vitamin A, growtli is deicctnc 
the absence of Vitamin D. rick 
follows A is therefore known as ^ 
growth vitamin, and D as the ar 
rachitic vitamin 

Two of them, B and C, are solui 
in water B occurs in the germ 
cereal grams, in beans and peas, a 
m eggs and yeast . wlule C occurs 
the green leav os of plants and in fre 
fniits, most important of which f 
oranges and lemons Absence 
Vitamin B results m the disease knoi 
as btri-bcn, which is a multiplcneun 
with palsies, ending usually in her 
failure , hence, B is called the an 
ben-ben vitamin Ihc absence of 
the anti-scorbutic vitamin, results 
scurvy 

Besides the four foodstuffs alreat 
mentioned, there are otlier componen 
of human food which arc essential, bi 
which, in common with the. vitamin 
play no part as suppliers of energ 
Unlike the vitamins, however, the 
arc simple chemical substances Ire 
IS necessary to prevent anscmia , lodir 
to prevent goitre , calcium, to ensui 
good formation of bones , sodiui 
clilonde, or common salt, to ensui 
a normal blood , and there ai 
many other chemical elcmenf 
wluch are necessary m mmut 
amounts 

Lastly, there is water, and this i 
even more essential than food itseb 
A man wnll die sooner from thirst thai 


rom lack of food Withont /ockI be tiom It will be noticed that the 
lay last 8 weeks without wat r be food values are giien m the form 
■ ill last only 8 dij-s tk calories i hich t rm is also ex 

Reference to Mcscles will make it plained in th section ahovc referred 
lear how food requirements can be to 

aVaiUted on the lisis ol work to bo The manner in which such food re 
Sono by the muscles A list is given quirement are cal ulated is compli 
lere of the energy value of foods re catM an I lepencis upon the following 
[uired people of diflercnt oecupa eqoatio i 
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Tcons fOK7Aiw»M MisrRAt 

Cahtum f,ir ifcTffi atuJ 7 Jh arr^atu-n 


Ctasm per ex 
* 

Ti rnip tnp5 

l‘b7 

1 llbfrlf 


Alnumds 



i 

Kale 

Ofl 

Wfltr-P S5 

053 

rifn 

Olr> 


OS’) 

Omlifloxu f 

035 

OJive* 

03 *V 

Milk 

03 1 

Cocot 

Oli 

Huttrmiilk 

03 

Ivcntils 

on 

J-mlivt 


Cbocolalt 

OiC 

WaluutR 

025 

Cretin 

021 

CunratiU 

^ 023 

Ilcans 

021 

I’ctniitR 

02 

Oatmeal 

02 

Spmtcb 

019 

Cstnols 

01 G 

Lecl'i 

OIG 

/f 0 >i for hlooil / 

errration 

Lentils, Orlcc] 

Oraws per o: 

OOil 1 
(KH4 

Treacle 

00207 

Beans, flrittl 

Ham, letn sirmi^cd 

(if)2 

00187 

IVas 

00102 

1 anoa, darl 

001-12 

Wlicat, shredded 

0012H 

Filberts 

OOllO 

Almonds 

tVjUl 

0 its, rolled 

(KUOS 

Wholemeal flour 

Wl05 

Spintch 

Fork loin chops, lein 

ooloa 

(KWb51 

Iodine 



rjsh, especially oj'stcrs and lobsters 
Vegetables, <sjHciaU> oiuons 
CfKl liver oil 
Iodised salt 

Phosphorus (as P%Og) 

Cheese 
Ekk >o!k 
Meat 


Oatmeal 

V/liolemcal bit ad 
White flour and bread 
Green beans 
Green peas 
Cauliflower 
Spimcli 

Food Control The shortage of food 
in industrial countries in time of war 


whrn imports atr curtailed by Wockado 
niid otJirr causes «ece«'utafes national 
distribution of tlic iivaitablc supply, 
llic qucfition was oHiciatly ecamined 
bt a ilojal Commission in 1003, and 
while confidence w.as eapr»sscd m the 
protective strength of the Bntr^h Kav}’. 
It \.aii pointed out that normally only 
7 weeks' gram supply is helfi in the 
coiintrv' at any one time Submarine 
w.irfan from IPIO to 1018 made the 
qiitstion an acute one, and in 1010 a 
hood Controller v .is ajlpointcd later 
supported by a Ministrj' of Food 
Mtanwlitlc an allied commission con- 
trolled wheat supplies to Great Britain, 
Imncc, and Italj Sugar was first 
rationed in 1917 (8 oz per head per 
week), .and many other articles 
followed, including butter and mar- 
garim (ft-0 oz ). lard (2 oz ). meat (U. 
worth), etc Tlic problem was cased 
towards tlit end of 1917 by the 
slackening of the submnnno camp.aign 
and the actno help of the United 
States in food supplj 
Food Council, a Ixidy formed in 
102i) on tlic adsicc of a Royal Com- 
mission to investigate cliarges of food 
profiteering and take action tlicrcin 
It had fenv powers, and tlic natural fall 
in prices soon made its work unneces- 
sary It sponsored tlie Weights .md 
Measures Act in 1920 

Food Poisoning, see Roiso.ving, 
Foou 

Food Preserving Food is preserved 
on a commercial scale by canning (? v ), 
whicli invoKes the use of heat and 
staling in airtight containers ; by dry- 
ing and salting, or by storing in a 
cool chamber Similar metliods on a 
smaller scale are used in tlio home 
Fniit IS presers’ed by battling, or drying, 

I or may be made into jam , vegetables, 
by bottling in acids or salt solutions , 
eggs remain fresh in lime solutions , 
moat may be cookt*d and set in fat, 
excluding all air, or sun dried ; fish keep 
if pickled or dried 

rriiit For bottling fruit should be 
well grown but not over-ripe, and 
may be placed whole in the jar, which 
IS then heated in a moderate oven until 



PoodFiesemns 
the itcim ol fnut b«>gin to split They! 
are then covered with boiling water or I 
a synip of sugar and water The]ars| 
may be filled with cold or hot water or ! 
syrup before cooking Acid fruits— 
gooseberries cranberries green grapes I 
—keep satisfactorily if the jar is filled ' 
with cold boiled water HaLfaponnd 
of sugar to a pint of water or fruit 

S lice IS required for larger fruit and 
lb to a pint for small berries Wax 
poured on the surface while hot makes 
an efficient seal 

The usual English procedure 


srater to 1 65-1 80 F for 1 1- 
hours The 1 ds are partially screwed 
down during this procesiS and lightened ' 
on removal from the water 
A quicker method is to immerse thej 
jan filled with fruit and boiling syrup ' 
la boiling water until etoked Glass 
or iron lids with rubber nngs are placed I 
in position and will be held tightly in 
place by a vacuum when the preser\cs 
arc cold A large stew pan a fiih kettle 
or an ordinary washing copper wilh| 
wooden slats at the bottom is equallv 
efficient The jirs require only new 
rubber nngs each time they are u ed 
Kec ntly borne canning machines seal 
ing fro t in t n containers have been 
develops 

» rgtiabiti Most vegetable* except 
tomatoes contain insutnc ent natu^l 
acid to protect them against bacteria | 
whenbottled andpresemati esmustbei 
added aslemooioice vinegar or salt ' 
A solution of *1 ot of salt or a gill of 
lemon juice to a gallon of w-ater is very I 
suitable Aegetables should first be] 
immersed in boil ng water for 1 to 6 
minute* to remove soil bacteria The 
vegetables are placed in bottles and 
Immersed in cold w^lcr whi^ is 
slowly brought to th boll and boded I 
J« r hours or considerabtj less if - ' 
pr ssiire cooker Is nseil as the ten 
peratnre i much higher 

A eg taWes may be preservei! with 
dry salt ‘ 33 lb of vegetables) or ' 

m ( ^ ^poQoIals of salt to I 

pint 'i' SThe vegetab'es aod' 

1 f ’^j-ets • — — •* ' 
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pressed down with a tight fitting 
wooden cover 

Pickling in salt or acid liquor is 
suitable for many fruits and vegetables 
Such as artichokes beetroots carrots 
inliflowers figs onions pears capers 
and nasturtium seed These are 
soaked in brine and then covered with 
spiced vinegar or even as with pickled 
pears may be cooked in it Chutneya 
are grouped with pickles conta mng 
similar ingredients with an appreciable 
amount of sugar added and the mix 
' ture cooked to a mu h A mixtur of 
cooked vegetables spiced vinegar and 
sugar strained through a sieve pro 
duces a piquant sauce or relish 

DrftHg Most fruits and vegetables 
n be d^ed at a temj erature of about 
fi P in i hours or when lai I 
on trays and thinly sliced or Cut tn 
small pieces by tb heat of the sun s 
rays The> tequ re I ttle attention 
bevond an occasional raking over 
J mo JJell) Jams and jellies con 
.,jt essentially of fnut and sugar 
Stone fruit and others requiring long 
cooking to soften the skin ^fore 
adding the ugat will also require 
wat r To obta n a good set some acid 
content and the right cousisteoej are 


essential Most fruits c 
iOthers such as chemes strawbemes 
loganberries and blacktwme* benefit 
bytheadditioDoflemon juice tartanc 
or citnc acid Ihe mixture thickens 
, during corking If 1 teaspoonful of 
the cooled juice placed in 3 teaspoon 
fuls of methylated spint Jell* 
rcadd} the fruit is ready for the 
addition of sugar Sone fruits— 
strawberries tlackbemes rhubarb 
and chemes— teqi re mixing with 
more acid fruits — gxiosebctnee apples 
citrous Iru ts currants and rasii* 
bemea or reO<uiTant face — fir *a 
good act “ to result, tsually 1 lb 
of augar is mixed wjth J Ib truit 

wbereagillcfvralertvadded Uiesugar 

mast tie increased bv S-i or fn 
IjrUies the I ^uid i strained (r->S»xthe 
I fruit after cooking, and we 
snbieqnenUv ^ 

to the weight ol the 
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and the whole boiled again for 6 to 20 
minutes It can be tested by cooling 
a little on a plate from time to time 
Hie preserving jars should be heated, 
and small discs or circles of thm 
butter paper placed on the jam before 
it cools When cold, sheets of gummed 
paper or parchment may be pasted or 
tied on as covers 

A preserving pan, preferably alu- 
minium, which IS easy to lift and is 
unaffected by fruit acids, and a wooden 
spoon, IS the only equipment needed 

Fish In home curing, salt is 
rubbed m and the fish left m a cool, 
airy place Next day a mi'^ture of 
bay salt, brown sugar, and saltpetre is 
rubbed in, and the fish covered with 
common salt Two days later it is i 
turned and covered w ith fresh salt, i 
W'hich IS then removed and the fish I 
hung up to dry 

Eggs See Eggs, Industrial Hand* 

LING OF 

Consult Domesite Preservaiton 
cf Fftttt and Vegetables, No 21 
(Afimstry of Agriculture and Fisheries) , 
The Making of Jams and J elites , and 
Pfeserves, published by " Good House* 
keeping ") 


Foods in 

Season 


PoitUry and Game 

In Season 

Blackcock 


Oct -Dec 

Capercailzie 


Aug -March 

Chidccns 


All the year 
(best July to 

Ducklings 


March-Sept 

Ducks 


Aug -March 

Ducks (wild) 


Aug —March 

Fowls 


All the year 

Geese 


Sept -Feb 

Grouse 


Aug -Dec 

Guinea fowl 


March-Aug 

Hares 


Sept -March 

Landrail 


Aug -Sept 

Lev erct 


Aug -Ftb 

Ortolan 


'.fatch-^fay 

Parlndges 


Sept -March 

Pheasants 


OcL-Fcb 

Pigeons 


All the year 

Plovers 


Oct -Feb 

Ptarnugan 

, 

Sept -April 

Quail 


Sept -I eb 

Rabbit 


Sept -March 

Snipe 


Sept -Feb 

Teal * 


. Oct -Feb 

Turkey 


Sept -March 

Venison 


June-Jan 

Widgeon 


, Oct -1 eb 

Woodccxik 


, Sept -March 


rnttfs 

Apples 

Apneots • 

Bananas 

Blackberries 

Cherries 

Cranberries 

Currants 

Damsons 

Figs (green) 

Goosebernts 

Grapefruit 

Grapes 

Greengages 

l.cmons 

Medlars 

Melons 

Nectannes 

Oranges 

Peaches 

Pears 

Pineapples 

Plums 

Pumpkins 

Qiunccs 

Raspbemes 

Rhubarb 

Slrawbcmcs 

nsh 

Bloaters 

Bream 

Bnll 

Cockles 

Cod 

Conger ccl 

Crabs 

Cra>Iisb 

Dab 

Dory 

Eels 

Flounders 

Haddock , 

Hake 

Halibut 

Herrings 

Lobsters 

Mackerel 

Mussels 

0>sters 

Plaice 

Prawns 

Salmon 

Scallops 

ShniDps 

Slote 

Smelts 

Soles 

Sprats , 

I Sturgeon 
[ Trout 
Turbot 
WhUebait » 
Whiting 

j 

Vegetables 
Artichokes 
Globe , 
Jerusalem 
Japanese 
Asparagus . 


In Scsion 
. AUthejear 
June~Sept / ' 
, Allthejear 
Sept -Oct, 

, May-^ug 
Nov ~Jan 
July-bept 
Sept -Oct , 
|ul>-Sept 
Julj-Sept , ^ 
All the ) car 
All the year 
Aug -Sept 
^ All the year < 
Oct -Jan 
Jun e-Nov 
Sept -Oct« 

All the year 
August*Ocl 
Sept -March 
All the year 
Aug -Oct 
Sept -Oct ' 
Sept -Oct 
June-Septi 
Jan -May 
June-Sept ^ 

In Scasoi^ 

Sept -AptU 
All the year 
All theycar^. 
All theycai 
Nov -April 
Sept -Nov 
March-Oct 
All the year 
Sept -^pnl ’ 
All the year 
Mav -March 
All the year 
Aug-Teb 
May -Aug 

Alltbeyeir 
Apnl-Nov 
All the year 
Apnl-Aug 
All the year 
Scptv-April 
All the 3 ear 
All the year _ 
Teb-Aug 
Oct -March 
All the year 
Oct -April 
Oct -May 
All the year 
Nov -March 
April-Sept 
Feb -Sept 
All the year 
I cb — Snit 
All the year 

In Season ‘ 


Junc-Ocf 
Oct -June 
Dec^MartJi 
March-July'^ 




Foodstnfis 


Foot 


I It A c 

J ly-Oci 


Brxtssels tpn 

Cibb*g 
CabtxK red 






Mwa I 
S«p( W T 
'it 


Savoyt 

Shekel 

fiUlot 


AM 

N M ccb 


iSoutbM 

V<( ubi tnamnr 


jtilT ^ 

H nk-JulT 


J (y brpt 


Foodstuffs Puritr ol Vsrtoos 
Publw Health Acts {f v ) ba e made 
the local Iitedical Officer of Health 
and the local Food lospccto tespon 
sible foe the punty of the food supply 
Meat for instance is carefully in 
apected for any sipns of disease 
If any ta nt is found the neat must 
not be oSered for sale If any 
Impurity is found by the houses lie 
t should be reported at once to the 
Local Med cal Officer of Health 

dulUrated Foods Some unscni 
pulous vendors of foodstuffs introdun 
cheaper and sometimes useless in 
gredients to make up weight Foi 
instance milk may have water added 
in order to increase Its votume 
custard powders have been found t« 
contain none of the cream imik am 

eggs suggested on the labels and sl 

on Public analysts have adopted 

standards wh ch various food 

comply A careful 
read Is which are some-* 


times purposel> misleading will pro 
tect the public Any fo^ can be 
analysed ^ a public analyst for half 
a guinea and cases of adulteration 
will be taken up by the local itiagis 
bate 

Fools Feast Ot, a medieval Christian 
celebration and merry makmg 
probably a survit al of the Saturnalia 
of Ancient Rcptus In spile oi the stTCmg 
disapproval of bishops and councils 
these burlesques crept into the 
Christian Church Merry making was 
partKulariy indulged n on the feast 
of St Stephen St John s Day and 
the Feast of the tfoly Innocents 
Originally performed without pro- 
fanity in course of time the ceremony 
assumed a form of mockery 
and grotesqueness dancing talking 
drinking at the altar and obscene 
behaviour being part of the mock 
mass performed The Feast of the 
Ass representing the flight of the 
Holy Family leto Egypt ftha most 
important celebrations of wnich were 
penormed at Sens Beauvsus and 
Koeen) was doubtless at first per 
formed with reverence but later it 
degenerated into a senes of ndicnlous 
ntes Even as late as the 17th cent 
France 


Fools Fanley 
le family 
Umbelbferm 
I ft high 
ith dark 
green doubly 


1 slender plant of 





and in its 

young state 

somewhat resembles parsley 
annua] flowenng in July and Aug 

the plant ■* — — * ' — - 


An 


the plant is poisonous and has J,a>a> 

disagreeable smell when brukedae%^ 

I Foot, the part ot the lower 
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on wluch man and some other animals 
stand or walk Its structure is 
essentially similar to that of the 
hand There arc seven tarsal bones, 
corresponding to the wrist , the 
astragalus, supporting the leg-bones, 
and the calcaneum, forming the 
heel, being the largest The others 
are the scaphoid, cuboid, and ."I 
cuneiform bones A row of .5 elon- 
gated metatarsal bones articulate in 
front with the phalanges, of which 
there are 14 — 3 in each of the four 
outer toes and 2 m the big toe Tlic 
sole of the foot is hollow, and m the 
middle the outer edge only should 
touch the ground in walking The 
arch of the foot is supported by liga- 
ments, when these weaken flat-foot 
(q V ) results Sec also Cluo-i-oot 

Foot, Isaac (l> 1880), British poli- 
tician (Liberal), entered Parhament 
in 1922, and was Secretary for Mines 
in the National Government, 1931-2 
Ills son, DI^GLE Foot, was elected 
M P m 1931 

Foot-and-Mouth Disease, a disease 
of homed cattle, sheep, etc , caused by 
a virus and characterised by the 
appearance of vesicles on the mouth, 
tongue and elsewhere, and salivation 
and cliamping of the mouth The 
disease is intensely contagious, and 
has an incubation period of 2-4 or 0 
days Any suspected outbreak must 
be at once notified, and, if confirmed, 
the slaughter of infected animals is 
compulsory, and all movement of 
cattle in the affected area stopped 

Football Although various forms 
of a game involving the kicking of an 
inflated ball have been played from 
very early times, modern football, as 
an organised game with definite rules, 
dates only from the middle of the 
19th cent. Three distinct codes are 
now recognised in Great Britain 
Association (" Soccer ’’), Jlugby 
Union (" Rugger and Northern 
Union American pootball, as 
phayed mainly in the USA and 
Canada, is an elaborate variation of 
the Rugbj' game Eton, Harrow, and 
Winchester have their own codes. 


w'hich are played only at those schools 
Association football is probably 
derived from a form of the S®"’® 
played at Cambridge In the first half 
of the I9th cent A code of mles 
forbidding the use of tlie hands wp 
drawn up in 1863, and officially 
adopted by the Football Association, 
the governing body of the game, 
which was formed in the same year, 
with 11 affiliated clubs Association 
football IS played betivecn teams of 
& 
fd* 



11 a side, with a sphencal inflated 
leather ball, 27-28 in in circumference, 
and c 14 oz in svcight The ground is 
c 120 yds long by 80 yds wide, 
having a goal at each end 8 yds wide, 
inth a cross-bar 8 ft above the ground 
Tfic back of the goal is usually covered 
by a not The usual duration of a 
game is 1| hours, in 2 periods of 40 
minutes each, with a C-minutc 
interval at " half-time." Tlie team 
now comprises !> forwards (centre, 
inside and outside right, and inside 
and outside left), 3 half-bacKs, 2 full' 


'ootbaQ 

•achs and & goai keeper The object » 
0 propel the ball with the feet or head 
hrough the opponents goal Only 
he goal keeper is allowed to touch 
he Kilt > ith his hands and that only 
vithin his own penalty area and be 
may not carry it more than 2 steps 
mtWut bouncing it os the grouz^ 
h ball kicked over one of the side (or 
'oucA) lines u thrown in by one of the 
>pposmg side hen it crosses one 
St the back (or goal) lines it is k eked 
m by one of the defending side unless 
it has first touched one of the de- 
fenders in which case the attacking 
side is awarded a free kick from the 
comer flag (a eo ner AieA) \sy in 
fnogement of the rules may be 
penalised by a freo ki k awarefed to 
the opposing side if the lAfnagereeot 
takes place within the penalty are 
(ut diagram) the kick is taken (rocn 
the penalty mark 13 vds from the 
opponents goal which may be 
defended only by the goal keeper 
the game is controlled by a re[eret 
who has absol ite jurisdiction over ell 





guest unsansing In the course of plav 
and by 2 b>>ts"un who when the ball 
IS kicked into toyek indivate by 
waving a the point et which the 


Football 

I ball crossed the line Unless there are 
S^ipooeiits between a player standing 
lilt his opponents half of the field and 
the opponents gonl at anv lime when 



th ball u ki krd by a member of bis 
own side be is said to be ojfsi^e 
and may not pby the ball or interfere 
in any way with any member of the 
opposing side 

llie i-eot&aff Itsocialion Cap com 

K tition was inaugurated in IS " 
le Cup final which was ongiaatly 
played at Keanvagton Oval vs now 
played annually at VVembley htadium 
Kecent winners of the F \ Cup have 
been 19*8 Blackburn Rovers IP^a 
flolton Ntanderers 1930 \rsenal 
1931 \t Bromwich Albion 193- 
Newcastle United 1933 1 verton 

Aston \ UU and nUckbnm Rovers 
have each won the Cup on 6 occasions 
Tl» Feolkalt League was founded 
ui IStS an 1 BOW has 3 divi^oiu 
the 3rd divinon containing a Northern 
and a Southern section Every club 
plays home and away matches with 
every other member of its division 
and at the en 1 of each season the 
leading 2 clubs of the ‘*ad and the 
leading club is ea b section of the 3nf 
diviuoa are promoted, replacing 


ZU 


Football 


Footbal 


TiiRKr Promirevt Association Footrall Players 



Alee Jackson (Clielsei) 




c!' J' ' \r 



Kv ‘'V'^'v’erf 

&'pj<h'h 



•‘Dixie" Dean (Eserton) 
the bottom 2 clubs of the 1st nnd 2nd 
divisions The League Champions m 


W James (West Ham) 

1932 were Everton , in 1933, Arsenal 
the first recognised international 
match was played between England 
and Scotland m 1872, between 
Lngland and Wales in 1870, and 
between England and Ireland in 1882, 
ihe Amateur Cup competition was 
inaugurated in 1893 
The first match between Oxford and 

T P>‘Ved in 1873 

In 1932 Oxford had won 23 times, 
Cambndge, 22 

,,,'^®®°''iation football has since the 
'1 ar attamed wddo popularity on the 
txinttnent, especially in Austria, Italy, 
and Spam 

Rugby Football started at Rugby 
bchool, and was firmly established all 
over the country by 1870. Ongmally 
there ivas no limit to tlie number ot 
pla^rs fsEE Tom Brown’s Schooldays, 
by T Hughes, for an account of tlie 
game as played at Rugby in the early 
19th cent ) The present number of 
10 a side was adopted in 1877, in 
I which year the practice of deliberate- 
hacking was also abolished 



otteU 3] 

fJ-p wiw 

TM^) In 1871 folltwTd by th* 
oUishin 18 3 the \SeKh la US** 
d the Irish ia lS8i tarh unhn 
ttioli the tratne in lis own country 
[] Internati-mal matches «te reju 
.nl I V the Ik.* koI eaal Dej i 
aWttheJ JO I8t0 The first inter 
tliM*l nuteh between rnsUnd and 
DtUnd xas played in 1871 T7»e 
ucHt a Cuf- was pe*rnte<) ia 1879 
the CakutlA iLl C f r annual 

between hnslind anl 
otuml tnebod held the Con 
19 8 anl 193 VotUnl in I®’) 
'31 and 103.1 and the lOS) com 
lllion was tUaen Tb first ottteS 
twero to Uni and Ireland teak 
ac« in 187 m afnl between Lnnlsnl 
id Wales in lk'>r* VtiiUtMl has 
aveil Irelaad sinen 1877 ant Wain 
nee IMS am} Icelant has played 
aln aince lies itujihy was (aVea 
) In hrance at the e^jen nt ibe 
nt aa<} the tit t I’ltetnatmeial 
alth t-etwrea I oeUmt and I ram* 
«M ptayril in lOrtl 
The Coi nty Charopwiftahip «ai first 

•pani'ml in 1800 Ctmi mlprsht-e 
as Otafflwcm toonly la 19V> 1931 
vt 1837 The first tpisef ttt 
atJi OM (dasml lo It 3 in iH«. 
ifuetl lAd wt«n SI malthen, etvl 
imtevtji* t3 

Aev-na, the tVwniti in *»rir 
.-Ml ami S Atrwa lAve tak « f 
;Mbv w »h Ibe fentest enitis Usm 
nd viiHie^ tearnt ri 8U lUacks 
<-pr< \ew ?catan!l! an] fikV 

ik» {Itxm V A( waj yrewTs] 

itreww y twmils 4» opl'‘'*win*. 
he fim V w lean* (Uaurii 

iMte1 rvlirl 1 I* > re tftn a 
>rw 3L>w and trata wiys 3 Outttsi-r 
ad l«»« roJe 1 ajfsil'isi 3 Ifaw The 

VfTint** k ^’>1 now «sv»» tn 1 jisii. 
. V «> Wa>-a iksTslrs il team 

I 1*77 s-etM "I }«»«.♦ Ml Wats 

♦1 fcwt is fst'amj aeifSiWUSet 
T>» fis-» » p ai»d «« a 

r-* ‘t' ''i 

1 -«as ao i ni i*«iw 

»>. ahae* s«a^es7 

y l**i/ ft. It (i| 


T roothkU 

In. length circumtcreace 30-91 In 
nndth ctreumfereoee S3}-SS In 
wei|;bt 13 tl)os The KoaU conil l 
nl 3 D|>nehli at unlimited bneht 
IR It. 0 in apart with a cioas-bar 
10 tt from ihe grmind A pMl is 
acoml by kickin.. the boll over the 
emv bar t«tneen tho upriabci Ttic 
ball may he klckerl or tanenl et 
thronn but must n< t thrown 
torsrani ftny pi vet is e"n '/ wbeij 
in ftont of the t 1} le Iwloeen tt an>l 
Ibe opponents B «1 The ohiect of 



iVCTJa* i» ta waresm*^*»i I *» 
teswle by IsmSiey e 

fimt un t je bsa teitaiellNe 
!y-wJ wi Uben a Cey has b*»« 
'wswwt a pU.»-ksk at f*<wl at 
lsks« ►wwi a W ti fme wi *. 11 * 
fta* wWe the baS vas 
<lwj| the «swH 

.♦w-min hetr «i»» 

;*».* tke be 1 bs» leete -ew* fe9 

pern e-m t« 1 ** kxt w*Jb- 1 i -tk.^ 

veep atteeeea t shuy* 4 S» »> k 
s<»wv 

A eme «-• J* s. 
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free-kick {penally goal), or in couric 
of play by means of a " drop-kick," i e 
if the player in possession of the ball 
drops It, and kicks it at the moment 
of impact with the ground A goal 
from a try (" converted try ”) counts 
5 points , an " unconverted try " 
3 points , a " dropped goal " made in 
course of play 4 points , a " penalty 
goal,” whether “ placed ” or " dropped," 
3 points , and a goal kicked from a 
" mark," 3 points The 15 players 
on a side usually comprise 8 forwards, 
2 half-backs, 4 three-quarters, and a 
full-back, but this arrangement is not 
invariable 

A peculiar feature of the Rugby 
game is the scrum or scrummage, 
originally a mass of play’ers trying by 
brute force to drive the ball through a 
similar mass of opponents To-day 
a *' scrum " is formed on the referee's 
order, usually after a forward pass, or 
other minor infringement The op- 
posing forwards " pack " doevn head 
to head, m 3, 2, 3 formation, while 
the ball is put into the scrum by the 
" scrum-half," between the two front 
rows Each side then endeavours 
to '■ heel ” the ball to the back row, 
and thence out to the scrum-half, who 
usually throws it straight out to the 
"fly" or ' stand-off" half The 
latter tnes to " draw ” the opposing 
defence, and then passes to one of his 
"three-quarter" hne Alternatively 
the forwards may “ wheel ” in a body, 
taking tlie ball on with them at their 
feet, in what is called a “ forward 
rush " A " loose scrum " or maul is 
formed when a player is " tackled " 
and brought down with the ball, 
when the forwards pack down round 
the ball, and endeavour either to 
" heel ” or " wheel,” as desenbed 
above If the ball is kicked or 
tlirown over the " touch line," it is 
thrown m by a member of the opposing 
side, the forwards of both teams lining 
up in a double row at right angles to 
the lii'e If the ball crosses the goal- 
lino and is " touched down ” by one 
of the defendmg side, it is returned to 
play from the 25-yd line After a 


goal or try has been scored the ball 
IS " kicked off " from the centre of the 
field, as at tlie beginning of the game 
The " kick-off " must not cross the 
touch-line before touching one of the 
opposing side 

rhe duties of referee and hne'^mtn 
arc the same as in Association football 
A club game consists of two 35-minute 
periods, with a 5-minulc interval 
International matches are tivo 40- 
mmute penods 

The Northern Unton broke away 
from the Rugby Union m 1895 on the 
question of " professionalism," against 
which the Rugby Union has always 
resolutely set its face, and a number of 
clubs m the N of England combmed 
to form the Rugby League on the 
lines of the Football League, under 
Northern Union rules The Rugby 
League cup final is now played annu- 
ally at Wembley Leeds won m 1932, 
and Huddersfield in 1933 In the 
Northern Union game there are only 13 
players a side, usually C forwards, the 
other posifaons being the same as in 
Rugby Union The Northern Union 
game tends to bo faster than the 
Rugby Union, as there is more 
" open " passing, and the " maul,” the 
" forward rush," and the " hne out 
from touch " have been eliminated 
A try scores 3 points, and a " con- 
verted ” try 5 , other goals, whether 
" penalty " or " dropped,” score 2 

American Football in its present 
form dates from c 1870 It is played 
on a field 330 X 160 ft , marked out in 
5 yd squares, with stnps 5 ft wade at 
both edges of the field Tlie goals are 
as m English Rugby and the ball of 
similar shape and material The 
teams consist of 11 men a side, ^ 
linemen, or fonvards (including a 
" centre," 2 " guards," 2 " tackles," 
and 2 " ends "), 2 half-backs, a. quarter- 
back, and a full-back A touchdown 
(" tiy ") scores 5 points , a converted 
try 0, and a "goal from the field," 
whether " placed ” or " dropped," 4 
4. " touchdown ” behind their own Ime 
by the defendmg side is called a safety, 
and scores 2 to the attacking side 
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SIB 


Poramuulen 


Paddnl armour and belmeta are 
rom and substitutes are allon-ed for 
a]ured players Forward passing is 
Ilowcd and a player running with tbe 
lall Riav be protected b> tt>Ut 
irtnu I • other platers run wiOi 
um in order to block oQ 'aould be 
acUets Tackles must be made abote 



the knee A scrtmmagi consists of the 
7 linemen lining up opimite each 
other at short distances The ball is 

K kI on the ground and smafi eJ 
by the centre to his Quarter w 
full back A scnmciage ’ i. hrfd 
wl en the ball goes into touch or a 
player is tacUnl with the ball The 
side in possession of the ball most 
make at least Idylls, in 3 succeeiii e 


attempts or lose possession The 
quarter back acts as Captain on the 
field and before the snap back 
calls out a code s gnal to indicate the 
type of play wh ch is to be next 
employed Che game is played main 
ly at the Universities and an 
enormous amount of public attention 
IS attracted by the inter University 
matches. 

Foot^aodle, ste Ltaiirisa Arti 
riCIAI. UHOrOUETRY 

Fotamimfen. a group of the rro< 
toroa Ifv) in which t^ animalcules 
generally resemble ammbm in sim 
plicity of structure but frequently 
esbibittwoaltrniating phases ametba 
like and dagetbte in their life-history 
Usually they ha e a shell which may 
be composed of sand grams or may b« 
bora) caluireous or even siliceous 
hrom an onficc or onfices in this sh^ 
protrude long generally branch 
I ig and interlacing pseudopodia 
u^ for the entanglement of food 

loraounilera occur in fresh or salt 
water either ctcepvng ta the mad at 
the bottom or tloating at var ous 
depths The chaiubers of the shell 
me) be amoced m many <1 Ferent 
ways lo one of the best kno -n 
existing f»'ms enM the chalk 

forming orcamsm the chambers are 
globose and g nerallv arranged in an 
Irregular but more or less conv.al spiral 
sug'-esting a snail s shell Tins organ 
isui lives in ountless millions m the 
surface waters of the ocean and the 
sh tis of dead ind vidusils are coat nu 
alls sinking ui showers to the bottom 
where mixed with the skeletons of 
other bottom living Forim nifera they 
'lorm the Clah grriHa oore a tine 
chtik) mud which in procei> of time 
may be couv-e ted into chalk beds. At 
depths bevond c S5<M> fathoms the 
carbonate of lime is dissolved and 
then only a few Foramm fe'a with 
siliceons skeletons ore found in 
d posits The grater proportion of 
this siliceous core u made up of 
skdefons of other Protozoa the 
Kadt^aria (jr) The Clatige inj 
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India m the Bntish Empire , and the 
Guinea Company ivhich operated in 
Afnca There were also the Virginia 
Company, the Plymouth Company 
and the Hudson’s Bay Company carry- 
ing on trade with American regions 
The last-named of those companies 
exists to-day as an ordinary company, 
though it no longer holds the mono- 
polies of its onginal charter 

Rapid expansion Foreign Trade 
expanded very rapidly in this period 
Figures are not available for the 17th 
cent , but the growth throughout the 
18th cent continued to be rapid 
The follow mg table (as published by 
Clive Day in his History of Commerce) 
and the VS Statistical Abstract of 
Foreign Companies, shows the growtli 
from the end of the 17th cent to 1930 


Ekclisii Toreion Trade 
(Htlltons of B 


Average e/ 

Imports 

Exports 

Total 

1C8M701 

CO 

04 

J1 8 

1749-C5 

82 

TOO 

20 4 

17W-0S 
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Mercantilism The period of the 
chartered companies was the era of 
mercantilism (qv), when colonies 
were looked upon as a means of en- 
riching the moUicr country Settle- 
ments in far-olT lands were made with 
a view to producing the raw materials 
heeded at home, and as markets for 
European manufactures The mono- 
polies and prinleges granted to the 
chartered companies were designed to 
fuji.her this goal As trade and 
manufacturing developed, the great 
compames became more and more 
unpopular By the end of tlic J7th 
cent feeling became «o strong thht 
reforms were made, entrance fees 
were lowered, and some of the ex- 


clusive privileges relaxed or abolished 
By the early 19th cent, most of 
companies were dissolved or their 
pnvileges and monopolies rendema 
ineffective As can be seen from the 
table above, there followed a burst oi 
expansion in British overseas trade, 
which increased by 8 times betiseen 
1802 and 1880 , 

Excess of Imports The most 
interesting change dunng this penou 
of rapid expansion is that from s 
surplus of exports over imports, to mi 
excess of imports over exports {set 
Balance or Trade and Balance of 
Payments) Great Bntam was scUmg 

services as well as merchandise to over- 
seas communities, and was therefore 
able to afford to import more goods 
than she exported This ioature m 
British foreign trade* has persisted 
to the present day The chief services 



Pnifsb imports, sbowmg areas oi tirigla>t 
she now renders are shipping and the 
use of long-term capital for the 
development of new lands Britistt 
capital built railways, canals, roads, 
exploited mines The largest item 
w as railways ' , , 

United Kingdom’s Place in \Vori» 
Trade The great trading countries 
before the World War w ere the 
United Kingdom, the United States, 
Germany, and France The League ol 
Nations has estimated that of the 
total of world exports for 1913, the 
United Kingdom accounted for 13'V 
per cent, the USA 13 3 per cent, 
and Germany 13 per cent Of total 
world imports, tlie United Kingdom 
took 1C 8 per cent , U S A c 10 per 
cent . and Germany between 13 and 
14 per cent Canada, India, Holland, 
Italy, Belgium, Argentina, China, and 
Australia were otlicr important coan- 
tnes in foreign trade. In the early 
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The British jrtlii'vtrm! itrucSiirf prfeloced far greater 

attttn*xl to »i fridt export tr;*#3e. homr ronsumpUon About 
the. (]udntit\ of many cammo<litic^» of the irou and produce, a 
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Other textite yarns and inanufactiir«“s 

Tot'd textile >arns and manu/octurrs 

Apparel 

Total textiles and apparel 

Iron nnd sltcl manufactures 
Cutlerj , hardware, and tools 
Machinery (Including tlectncal) 
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Non ferrous metal manufictures 

Total engineering and metals 

Chemicals, drugs, djes, etc 
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quarter of the euRinrcnng pro<!iicis, 
half the slnps built, more Unn Inlf the 
'vool textiU-;, and as much as four- 
fifths of Uic cotton mnnnfnctnres of 
this conntrt- ttcre marl eletl abrotd 
t\cn after tlie War If raarltts are 
not found for thise products ISritish 
workmen mil be unemjiloyisJ The 
contraction m demand for some of 
Britain's chief exports (r g coal and 
nool products) together mill inrreasid 
indiistrialLsation and higher tarifts in 
many of the most important jire-Uar 
markets for British goods, has caustd 
constant uneniploymonl since the 
''’nr The most important cxiiort 
cotton niannfartnrts has been tlie 
hardest hit mth a resulting curtail- 
ment in total exports Hence the 
demand that the importation of 
Japanese cotton goods, at cut-throat 
prices, into India. E Africa and other 
parts of the British Empire shall be 
drastically dealt mth 
The figures slioiin on pp 32C-0 
giNC British imports and exports m 
_lhl3, in 15)21 and since 1P30 The 
declared aailue " figures are mis- 
leading because of the great price 
aianges during the period cotcred 
Tor tins rc.ison another set of figures 
and charts is given shomng the values 
at 1030 average prices Ihis second 
sot of figures gives a belter idea of 

cliangesintheqnanliticsof Uic different 

t jpes of products bought and sold , and 
the cflccLs on employment in the five 
great British industries ca n be imagined 
Jlore tlian half of total exports consist 
of coal, cotton manufactures, wool 
nmmifactnrts, iron and steel, and en- 
gineering products (raachincrj’, rnihvav 
carnages, motor-cars, ships, etc ) 

These statistical tables show how 
the shrinkage in the exports of cotton 
in.inufaclures, of iron and steel goods 
and coal, has pulled down total ex- 
ports to a vdluo well below that for 
1913, and to quantifaes even more 
startlingly less than in the pre-Wnr 
V ear 3 hough tlie " all oUier ” item 
has held its pre-War vxalue, it has not 
shown the expansion necessary to 
counteract the shrinkage in the 
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evpoits of the great basic indnstnes 
The diagonally downwani dotted 
line on the import charts shows 
roughly the amount of various cia-sses 
of imports A much larger qiiannt) 
of many of the food products 
could be produced at home The 
remainder of tlie los., represents 
roughly manufactures which compete 
with home-prtxliiccd goods One of 
the most mtt resting features of the 
Import charts is the verv’ marked 
decrease in this section of British 
imports in 1032 (especially in textiles 
and clothing), which was the result of 
the new tariff rouplcd with the coin- 
pctilnc advantage derived from the 
suspension of the gold standard and the 
consequent dcpreention of sterling in 
the tenns of gold-standard currencies 
T/ie Dttccfion of BrtUsh T’orej'^n 
Trade There have lieen interesting 
changes m the direction of Bnfish 
trade since the War The most im- 
portant change has been in the ten- 
dency of this conntiy to trade more 
with the Bntish Empire and propor- 
tionally less watb foreign countnes 
Ihe tables referred to above show 
Oils change in a striking vtov 
The year 1032 showed the niok 
marked increase in the proportion of 
empire trade to the total, and it may 
be expected that under the influence 
of tlie Ottawa Agreements, the in- 
creasing tarilfs in foreign countnes,' 
and tlio patriotism of the Bntish pur- 
chaser of all kinds of goods, tlierc will 
he still further met cases in the future. 

The principal markets for Bntish 
exports, in the order of their import- 
ance in 1932. were India, 9 34 per 
. Insh Free State, 7 OC per cent ; 
Australia. 5 48 per cent , followed by 
Fr.-ince, the USA, Germany, and 
Holland Bntish imports come chiefly 
from the USA, 11-9 per cent, 
Argentina, 7 23 per cent , Australia, 
t» 67 per cent , Canada, 0 14 per cent , 
and Denmark, 6 77 per cent , followed 
New Zealand, India, and Germany 
(Before 1932, Germany was the second 
largest importer into the U.IC ) 

The Jte-evpoii Trade The United 
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bsnlcing services and connections ct Forest of Dean, Forest or 

merchants all over the world made Foreitry or the care o( trees was 
London the i^eatest entreat market developed very Ivtc la the cultural 
o[ the uorld Rubber tea metals history of mankind Early man 
cocoa, cotton vool and many other cleared and destroj'cd woodland tor 
important products are sent to London wtMxl for his dweltines and fields and 
and Liverpool for sale Tliough this pastnreland for himself and hts 
trade has decreased since the War domesticated animsls as colonists and 
because of the tenfency to ship many nomadic tribes do to-das In tropl al 
of these products direct (especially tin and sabtropicsl climvtes the land tends 
and robMT from the East to the to revert naturally to forest but m 
11 SJi and cotton in the reverse temperate regions natural regeneration 
direction} it still remains important, is osuall) indirectly prevented by 
Another featnre of the entrepot trade mans activities The fore ts of S 
IS the mvking np in London of diverse Cngland were undoubtedly cleared 
orders from outposts in the Empire ery early The fossd forests round 
These re-evporteil goods consist to the coast contain oak beech tirch 
mannfactured products from all over pine and haicl trres together with the 
the world bonesof aurochs boar andshort homed 


VU.— /£ 



Foreland, Korth and South, chalk ox Pine was comptctel} eliminated 
clifis on the E coast of Kent Th from S England in early davs and 
S Foreland is N E of Dover and the only re ntrodnerd m the 18th cent 
hf rorcUnd N of Qroadstairs Both the forests of non-comferous trees were 
are marked by lighthouses greatly reduced and the woodlands 

Foreshore, the shore and bed oI the left only on tops of hills and oti ground 
sea and of every bay creek and tidal useless for other purposes or inacces 
nver as far up as the high tide mark sible Agncuitural practice grew m 
T^ foreshore belongs to the Crown importance under the Romans and 
Foresters, Ancient Order of. Saxons ^luch land wras taken into 
Friendly and UBNXrtT Societies cultivation and eacl<»ed to keep out 
Forest Fly a fly so-called from its the larger deNtnictive anuiuls This 
abundance in the hew Forest It is in efirct confined the deer and wild 
an external parasite on horses and cattle to the remainuig woodland 
cattle IS fiat in form leathery in con where they to some extent hindered 
sistency andhaslegsspcciallyadapteil the natural regeneration of the woods, 
for clinging to the hair of its host Despite the wholesale enclosure of 
AUhoughposscssingwinp ituscsthon land for forest by the Crown there was 
but IitUe It IS one of the so-called no attempt to plant new woods or en 
pupipiarous files givrngbirth to asmgle courage the growth of trees until the 
larva -which quickly turns into a pupa mgn of Edward I\ In 14S the 
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nrst Act concerned with arboncnlture 
was passed, whereby it was made law- 
ful for any landow'ner to enclose his 
woods for 7 years immediately after 
felling the trees, to allow tlie woods to 
regenerate naturally Not till 1543 
Wc-is the Statute of Woods published, 
which rendered compulsorj- the pre- 
serv'ation of W’oods 

Bv Elizabctli's reign the demand for 
oak for shipbuilding forced the Govern- 
ment to give serious consideration to 
the care of timber, but Elizabeth her- 
self gave away or rented much wood- 
land, which w’as cleared for cultivation 
After Charles II's reign the care of the 
forests was undertaken by the State, 
but the position grew slowly worse 
Xhe increase in trade resulting from 
railwa}'s and steamships brought the 
matter again into prominence, and 
towards the end of the lOtli cent tlie 
question was seriously considered, 
Uoyal Commissions set up, and certain 
improvements introduced, including 
better management of forests and a 
scheme of replanting , an impetus was 
given to education in forestry 

During the World War large areas 
of Bnhsh woodlands were agam 
cleared, while planbng operations were 
suspended , but during recent years 
tliere has been agam a great and highly 
necessary mcrease in the attention 
given to re-afforestation, and large 
areas are now being replanted under 
Government schemes Under these 
schemes (1) land has been purchased 
and plant^ by H M Forestry Com- 
mission, t e the Forest of Dean, Thet- 
ford Chase, Ennerdale, etc , (2) grants 
have been given to landowners 

Native trees of the British Isles are 
mainly hardwoods (broad-leaved trees 
as distinct from comfers or needle- 
leaved trees), wnth the exception of the 
important timber-providing tree, the 
Scotch fir, now called by foresters the 
Scots pine (Pinus sylvestns ) , the 
ummportant and scarce yew , and the 
jumper, which is but a bush Hard- 
woods, such as oak, ash, elm, chestnut, 
sycamore, beech, poplar, willow, etc , 
provide excellent wood for special 


purposes, but wood from conifers 
grow's quicker and is more suitable 
for general construction Deal, for 
example, is the timber from Pinus 
sylvestns, which forms the major part 
of the imported timber The Forestry 
Commission have therefore been carry- 
ing out an extensive scheme for plant- 
ing softwoods, although attention is 
also being given to the provision of a 
later supply of hardwoods after the 
softw'oods hav'o been felled As the 
sod and conditions rxiry so wudely 
from district to distnet in the British 
Isles, expenments arc being earned on 
to find the types of trees most suitable 
to each district The nafav'c Scots pine 
IS being cultivated extensively in Scot-* 
land, and larch, both European and 
Japanese, which prowdes an excellent 
timber, is also much grown Douglas 
fir, a native of western N Amenca, is 
also being tned Vanous sorts of 
spruce, notably Norway and Sitka, are 
also being grown expenmentally ^ 
There arc many difiiciilties facing 
forestrv m the Bntish Isles it is more 
difficult to market timber which vanes . 
so much and is available in such small 
quantities in div'ers parts of the 
country than to deal with large con- 
signments of uniform quality amvmg 
at a port Aloreovcr, these islands do 
not produce sufficient softwood timber 
to provude the railway companies with 
sleepers Nevertheless, much is being 
done to utilise Bntish softwood, especi- 
ally in Scotland , for instance for 
fencing For hardwoods there is a 
demand, but the cost of transporting 
individual trees from their scattered 
positions must be considered JIany 
hardwoods are therefore imported 
from abroad, notably from America, 
and tropical hardwoods for higher and 
finer uses such as furniture, veneer, etc 
The Bntish Empire is nch m hard- 
woods, but poor m softwoods, com- 
pared with the European countnes 
from which timber is imported 

For particulars of the forests of the 
world witli maps, see Zon and Spar- 
hawk, Forest Resources of the World 
(New York, 1923) 
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Forlar an ancient Scottish town was made a capital crime The 
and capital oi Angus (9 1 ) c ISm N Forgery Act 1861 consolidated the 
of Dundee Jute making and bleach law and after enumerating the various 
mg are important industries Several kinds of forgery prescribed penalties 
Swttisb parliaments assembled here ranging from imprisonment to penal 
The castle nowdestrojed was seized servitude for life 
by Edward I and retaken by Robert Forget m^not, a name applied to a 
Bruce Ik>p 9600 number of Sowers including alkanet 

Fortanbue, see Avovs and speedwell The true forget me 

Forieitnxe, depnvation of some not grows in streams and marshes and 
thing as punishment for some ©Hence has a long rooting stem bright greeri 
e g an attempt to evade payment oi roughish leaves and terminal le^ess 
customs duties involves forfeiture of one-sided clusters of bright blue dowers 
the goods Until the Forfetture At! with a wlloweyeand a small whiteray 
1870 conviction for a felony auto at the Mse of each lobe of the corolla 
toatically involved forfeiture of the It belongs to the Borage family 
felon a property and still if the pun Forging a process of svorking metals 
ishment ordered IS 12 months imprison by hammering and pressing while they 
ment or more entails loss of public are plastic through heat It is pecu 
military or naval oflice public pen liarly adapted to working pure iron 
sions or superannuation allowances which is plastic over a wide range of 
See also Lakdlosid and Tbnaht temperature and can be worked with 
Mortoacb out injury to its qualities Wrought 

Forgery the fraudulent making or iron is fibrous m nature the metal 
altering of any document or writing contamiog a considerable quantitv of 
With intent to deceive In 1034 it stag which becomes liquid when 
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strongly heated , and in properly 
forged articles, the structure of the 
metal is maintained, whence the great 
reliability of forged parts as compared 
with those cast or cut is attained In 
the latter, craclcs may develop from 
invisible flaws in the original material, 
combined with c\cessivc stress due to 
sharp changes of thickness Iron for 
hand forging is utilised in the form of 
bars of various thickness, which arc 
heated in the forge fire and shaped by 
hammers cither directly, or «ith 
variously shaped tools (Jullers, flatters, 
swages, setts, punches) held by long 
handles between the hammer and the 
work, most operations of hand forging 
thus requiring an assistant 

Pieces may be joined by welding 
(heating and hammering), but a weld 
must be very skilfully performed if it 
IS to be as strong as the metal itself 
Swaging is the drawing out of a part b> 
a succession of blows It is used 
widely for tungsten electnc-larap fila- 
ments The metal is strongly heated 
and submitted to the action of a large 
number of hammers operating from 
all sides at once, acquiring a fibrous 
structure which allows it to bo drawn 
into fine wire 

In drop fotging a mould the shape of 
the article required is made in a pair of 
steel dies The metal to be forged is 
prepared of a suitable size and shape, 
strongly heated, placed between the 
dies, and brought to shape by blows 
delivered upon the upper half of the 
die by a very heavy gravity or steam 
hammer The uses of drop forging are 
continually increasing , it combines 
the valuable qualities of forged metal 
with the cheapness incident to mass 
production 

Formaldehyde (or methyl aldehyde), 
the simplest representative of the 
aldehydes {qv) Its formula is 
H CHO, and it is a colourless 
and very pungent gas which liquefies 
at — 21° C and solidifies at — 92° C 
It is very soluble in water, and 
IS always employed in the form of 
its aqueous solutions Formaldehyde 
IS manufactured on an industrial scale, 
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by passing the vapour of methyl alco- 
hol mixed with air through a hot 
copper or platinum gauze The alco- 
hol is oxidised to formaldehyde, which 
IS absorbed in water Formaldehyde is 
widely employed as a disinfectant, for 
which purpose the aqueous solution 
(40 per cent ) is used, often containing 
also c 1C per cent of methyl alcohol , 
such a liquid is known as formalin. 
Formaldehyde forms a solid polymeric 
modification knorvn as paraform, 
winch is obtained on the evaporation 
of an aqueous solution , if this solid 
IS heated formaldehyde vapours are 
regenerated, and it is therefore used 
for disinfecting (fumigating) 

Formaldehyde has a strong pre- 
servative action, but its use for this 
purpose m foodstuffs is in most cases 
prohibited by law Its action on a 
number of substances, such as glue or 
gelatine, is to render them insoluble in 
■water , it is also used for the pre- 
servation of anatomical specimens 
Probably the chief industnal use of 
formaldehyde is, however, in the manu- 
facture of plastics (qv) It has the 
important power of forming insoluble 
condensation products with a largo 
number of substances such as phenol, 
casein, etc This industry has in 
recent years expanded very greatly, 
and now probably accounts for the 
largest proportion of the formaldehyde 
manufactured 

Form alin, a 40 per cent (by volume) 
aqueous solution of formaldehyde 
(q V ), which m addition also usually 
contains c 16 per cent of methyl 
alcohol It IS used as a disinfectant 
and preservative. 

Forma Panpens, In (Lat " as a 
pauper"), term denoting the proce- 
dure laid down for persons to whom 
poverty would be a grave handicap in 
legal proceedings To benefit from it, 
whether as plaintiff or defendant in a 
civil action, a poor person must obtain 
a certificate from the local committee 
appointed by the Imw Society (qv) or' 
provincial I^w Society, certifying 
(1) that he is not worth more than IHO 
(;£100 in special circumstances), ex- 
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eluding clothes and tools of trade murder and may granted if the 
(“’) that hw income is not above f,i charge ts any other where having 
per week (/4ia special circumstances) tegara to all the circumstances of the 
13) that there are reasonable gionnda case including the nature ol the 
for taking part in the proceedings defence su h a course is desirable in 
(1) in matrimonial causes where the the interests of justice 
Wife IS the poor person in addition to Forfflle Add, a liquid with a pun 
(1) and (2) either that the husband gent odour that solidifies at 6 C and 
and wife are not worth the amount toils at 101 C thelowest member of 
specified in (1) and the joint income the fatty ac ds (gv) Its formula 
does not exceed that in {2} or that it is H COOh Formic acid is found in 
is reasonable that the wife should be nature in ants (whence the name) 
admitted as a poor person Further stinging nettles and in various parts 
more the name of a solicitor who has of the animal tody It can be prepared 
consented to conduct the proceedings by the action oi sulphuric acid on 
must be submitted to the Sac ety and sodium formate the Utter is made 
he must sign the certificate by the action of carbon monoxide on 

The effect of poor persons procedure caustic soda The commercial acid 
IS that no court fees ate payable nor appears in the form of a 00 per cent 
unless the court orders otherwise aqueous solution and is used in tan 
shall the person in question be liable to mog and electro plating 
pay costs to or receive them from Formosa (Tawan) an important 
any other party He must not make Japanese island off the coast of Fn 
anypayment to the solicitor or counsel kien China separated from the main 
engaged though the committee may land by a stmt c D5 m wide A con 
frontimetotimeallowp-iymentstobe siderable mountain range tnelnding 
made by the poor person to the solicitor the peaks oi Kiiiaka Yama (14 300 ft.) 
in respect of out-of pocket expenses and Settu 7an (12 600 ft) stretches 
and in special circumstances the Court from the S to the N and slopes 
mayordersucbsumaawouldbavebecn gently ^nd more acutely E The 
allowed bad the solicitor been retained climate >s hot and the raiiifall plenti 
by his client in the ordinary way but fol vegetation is extremHy luxuriant 
not exceeding one fourth the value and timber » one of the island s prm 
recovered after deductioa of all proper opal natuial resources ikgncultute is 
disbursera nts to be paid to the successfully earned on in the W and 
solicitor in respect of costs N regions and large crops of nee 

The proc^ure is sppl cable only to tea jute sugar fruit and beans are 
High Court proceedings to appeals produced The island is one of the 
where leave has been obtained and to principal world supphers of camphor 
county court proceedings where the trees 

action has been remitted to the County The mineral resources include gold 
Court from the High Court In coal copper and stone Manufactures 
criminal proceedings a person com are not greatly developed with the ex 
mitted for trial on indictment is cn ception o( sugar refining most goods 
titlcdtofreelegalaidinthepreparation being shipped m a raw state Com 
and conduct of his defence if a de/tne* munjcations are in a backward state. 
errttficaU is granted either by the The chief towns are Taikohu (IPd OCN}) 
justices on committing him or by the Taioao Kelung and Taichu Govern 
judge or chairman of the court tofore meat i« administered by a Governor 
which he IS tried The certificate General and Covemots of the five 
cannot to granted unless the prisoner a divisions and a considerable measure 
means are insufficient to enable him to of self government is perrmlted m 
obtain legal assistance and then it local affairs The inhabitants are 
must to granted if the charge is one of Japanese Chinese Pepo-bwans a 
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fairly civilised aboriginal people, and 
the Chin-liuan, a savage and intract- 
able mountain tribe 

Formosa, though long known to the 
Chinese, was not extensively settled 
by them Efforts to estabhsh trading 
stations were made by Spamards and 
Portuguese m the 16tll cent Later 
Tainan and Tamsui became treaty 
ports, until the island was ceded to 
Japan in 1896 Area, 13,900 sq m , 
pop 4,592,500 

Forres, an ancient royal Scottish 
town in Moray, on the Findhorn The 
castle is mentioned more than once in 
Shakespeare's Macbeth Sweno’s stone 
IS an ancient monolith, and the 
witch's stone is said to be the spot 
where Macbeth met the three sisters 
There is a trade m flour, cattle, chemi- 
cals, and whisky Pop 4170 

Forrest, John, 1st Baron (1847- 
1918), Australian statesman and ex- 
plorer As surveyor for the W 
Australian Government, ho led an 
expedition in 1809 in search of the 
lost explorer, Leichhardt, and later 
explored the greater part of the \V 
Australian coastline and interior He 
led development in W Australia, as 
first Premier, 1890-1901, opening up 
the mining districts and reformmg 
land laws Forrest later held port- 
folios in the Commonwealth Cabinet, 
and w'as acting Pnme Minister of 
Australia in 1907, and Treasurer in the 
War Cabinet of 1917 

Forster, Edward Morgan (6 1879), 
novelist and cntic, whose tivo best- 
known works are Howard's End (1910) 
and A Passage to India (1924) 
His production is small but carefully 
written, and his treatment of the 
reaction of personality upon conven- 
tions IS masterly 

Forster, WrUiam Edward (1818- 
1880), British politician He became 
Colonial Under-Secretary in 1805, and 
later joined the Liberal Government 
as Vice-President of the Council His 
Elementary Education Bill of 1870 
established free public education In 
1880 he was appointed Chief Secretary 
for Ireland by Gladstone An oppo- 
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nent of Parnell and Home Rule, he a 
tacked the Land League He rcsigne 
on Parnell's release from prison, 1882 

Forster of Lepe, Henry Wilhan 
Baron (b 1800), Bntish politiciai 
He entered Parliament in 1892, becam 
Commissioner for the Treasury, 1 902-( 
and from 1915 to 1919 was Financis 
Secretary to the War Office Fror 
1920 to 1925 he was Governor-Genera 
of Australia 

Fortcscue, Sir John, (i) (1395? 
1477?), writer on law. Chief Justice o 
the King's Bench (1442) ; author o 
De laudtbus legum Anghae, writtei 
in exile, whither he accompaniei 
Queen Margaret, wife of Henry' VI. 

(2) Fortcscue, Hon Sir John (1859- 
1933), wrote the History of the Britis) 
Army in 13 vols , and Author ant 
Curator (1933) ForsomeyearsLibranar 
of Windsor Castle 

Forth, a river and firth on the E 
coast of Scotland The nver nses N E 
of Ben Lomond and flows K , in a 
tvinding course to the firth The 
roam tributaries are the Allan, Devon, 
and Teith, and notable tow'ns on its 
banks are Stirling, Cambuskenneth, 
Aberfoyle, and Alloa, up to winch 
point the river is navigable. The 
firth IS a deep inlet of the North Sea 
Important ports on either shore 
include Leith, Kirkaldy, Bo'ness, 
Rosyth, and Portobello There are 
several small islands, of which Inch- 
kcith, Inverkeithing, and May are the 
largest The area is well served by' 
lighthouses 

Forth and Clyde Canal extends c 
40 m betiveen Grangemouth and 
Bowling on the Clyde It connects the 
Firth of Forth with the Firth of Clyde, 
and forms a watenvay across Scotland 
It was completed in 1790 at a cost of 
about a quarter of a million pounds 

Forth Bndge, a famous cantilever 
railway bridge spanning the Firth of 
Forth, between S and N Queensferry, 
completed in 1890 The two main 
spans arc each 1710 ft long The top 
of the bndge is 301 and the railway 
track 157 ft above high-water level 
Ihe length is 1783 yds, or, watb 
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approaches 37CS yds The architects kept at a distance aod seseral small 
were Sir John Towlcr and Sir Benjamia forts »ere built inside an encircling 
Baker "^c bridge greatly shortens wall I^ter still rings of d tached 
thedutanceby rail between Cdinburgh forts were raised at some distance 
and ! erth from the central position to prevent 

fortification, the strengthening of the direct temtiardment of the latter 
defensisre positions against enemy and after the franco frussian Uar 
attack witri the object of protecting these ^catne the normal form of 
the defender anil checking the fortiAcation 

attacker It wcludea pernsantnt tn the V>orld\V at the use of masonry 
peace time fortifieati in semi perma fortifications was almost complete!) 
nent and field fortification Thorn abandoned since none could resist 
hedges and earthworks used in modem high explosives f-icH fortl 
primlttre times were soon developed fication beume of great importance 
into strong walls which the Itomans Trmchnorks with low para^ts were 
perfected ad ling look-out towers used against artillery fire and barbe 1 
ditches and fortified bridge-heads as wire entanglements | its etc against 
a defence against catapults battering infantry attack Almost solid con 
rams and similar siege weapons Crete pillboxes for the protection 
Many of the ancient Greek cities of machioe guns etc were the only 
saeh as Tiryns aad Messene were form of permanent fortification to 
elaborately forced othershad Imi prove suctcssful The 12 Lifge forts 
walls reaching to the sea m addition fell in 9 days under fire from the 
to their eity walls e g Athens and German howitzers and the Namur 
Mesarv forts were totally destroyed in 6 

Tortificatlon in the Middle Ages In spite ol this failure ef permanent 
continu^ the Roman tradition huge fortification under modem conditions 
impregnable castles being built on the rrench in the post t\ar period 
hill tops and In other inacrcas bte have fortified the whole length of 
pKces These consisted ol several their E and S frontiers abutting on 
rings of fortificatiODS which could German) and Italy with detached 
if necessary be abandoned sacces forts The rapid changes in acientific 
sivel) to the bcsiegns — outworks means of attack makes It unlikely 
cnccmte wall main wall and donjon however that any form of defence 
With the Introduction of artillery evolved in peace time would for long 
these high walled castles becamo remain invulnerable 
out-of-date and in the 16th cent fort SL George, set Madras 

smaller forts with earthen and timber Fortvsa, in classical mythology the 

bulwarks were Introduced surrounded goddess of luck 
by deep ditches which could be Fortnaatni, the hero of a legend 
covered by the fire of the defenders that has appeare 1 in many forms was 
The trace or plan of fortifications took the possessor of a purse that contmn 
up many indented and star-shaped ally replenished Itself and a cap in 
forms The art of fortification was which he couldtravclwhcre he wished 
developed with great brilliance be Dramatic vers ons of the story wore 
tween 1667 and I69S by the Prcnch written by Hans Sachs (16S3) and by 
engineer Vautan who introduced the Thomas Dckk r (1600) 
traverse to guard against enfilade fire Fort William, town in Inverness 
Ilia ditches were 18 ft deep the walls shire Scotland on the K E of l,och 
IS ft thick, and the bastions 25 ft Linnhe The onginat fort built as 
high KiUnall e by Geoeral Monk in the 

Dy the time of th Napoleonic middle of the 17th cent and re 
Wars the incrcosiog power of artillery named in honour of tViUiam III in 
made It desirable for cnemyguns tobe 16B0 was demolished in 1890 hear 
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by are the rums o£ Inverlochy Castle 
file town, which is dominated by Ben 
Xevis, the highest mountain in the 
British Isles (4400 ft ), is a popular 
tounst centre , in the district arc 
the Lochaber Hydro-Electnc Works 
Bop c 2000 

Forty-five, The, the second Jacobite 
Rebellion, in 17415, under l^ince 
Charles Edward Stuart, the Young 
Pretender After marching as far S 
as Derby, he was forced to retreat, and 
was finally defeated by the Duke of 
CumborlandatCulloden, April 10, 1740 

Forum, terra used in .incient Rome 
to denote an open place in which 
meetings, markets, and law courts 
were held (whence the adjective 
forensic) Iho Roman forum corre- 
sponded to the Greek Apora 

Foscolo, Ugo (1778-1827), Italian 
man of letters, was for a time a soldier 
in Italy and Franco Among his works 
are the tragexlies A]ace (1811) and 
Rxcciarda, and a translation into 
Italian of the Sentimental Journey 
(Stome) He lived in England from 
1816 to 1827, dv'ing in London 

Fossa, the largest carnivorous mam- 
mil found in Madagascar It is about 
the size of an otter, but is related to the 
civets and mongooses, is brown in 
colour, and has a long tail, short legs, 
teeth like a cat's, and lives mainly 
in trees, feeding on birds and small 
mammals 

Fosse Way, the name of a Roman 
road connecting Lincoln with E-veter 
It passed through Leicester, crossed 
Wathng Street at High Cross, a re- 
puted ■ centre of England," and then 
ran S W vifi Chesterton. Cirencester, 
Bath, llchester, and Homton Length, 
232 m 

Fossils are any remains or indica- 
tions of previously living animals or 
plants preserved in the crust of the 
earth. Hence even a worm-burrow 
or a foot-impnnt is a fossil Formerly 
tUc term included inorganic objects 
and traces, such as ram-pits and 
npple-marks, but these are now 
excluded from the definition 

The state of preservation of a 


fossil varies according to the nature of 
the animal or plant, its habitat and 
mode of life, the conditions of bunal, 
and the events subsequent to its 
entombment Entire animals are 
seldom preserved Complete hairy 
mammoths {q v ) have, however, . 
been found m the ice of the Glacial 
Period, and entire arthropods occur 
preserved in ironstone nodules of the 
Carboniferous and in Oligocene amber 
deposits of the Baltic 

Ap.art, however, from these in- 
stances, the fossils usually met with 
are hard skeletal parts like the spicules 
of sponges, the bones and teeth of 
vertebrates, the calcareous skeletons 
of corals and the shells of molluscs, 
bnachiopods, and cchinoderms Fos- 
sils, however, are not solely pre- 
scived in water deposits They are 
often found in caves buried under 
layers of stalagmites {gv), or even 
on the surface, especially m dry 
countries where the bones are protected 
from damp and other physical con- 
ditions likely to destroy them Also 
the woody tissues of plants may bo 
found as carbonised cellulose, and 
may form beds of peat, lignite, or coal 
For fossilisation, rapid and com- 
plete buna] IS essential Hence, the 
remains of land animals have little 
chance ol being preserved, but 
footpnnts, as m the Tnas of England, 
may indicate their former existence 
Freshwater animals are more often 
preserved, and in freshwater strata the 
remains of land animals brought there 
by streams are often found The 
action of streams is also sometimes re- 
sponsible for the occurrence of land and 
freshwater forms in marine strata 
The typo of deposit associated with 
the fossil, however, probably has the 
greatest effect on its preservation 
Sands, being porous, arc poor in fossil 
content, because percolating water 
will dissolve the fossils, and shells ‘ 
tend to become pitted owing to the 
greater hardness of the sand grams 
Clays, on the other hand, are 
impervious to water, and their soft, 
fine-grained character preserves dc- 
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DOSl ^ 

irwsli ewieticft of tl« gtMt doTaf ion 
{ tim# during which phvstcal con 
itioas simiUr to those of the present 
ay have existed 

Also the sodden appcaranec of 
Jmpaintiwl} highly organised 
wnuls like tnlobites and bra^io- 
^ t??®) In the earliest rocka cer 
unJy known to be fossiliferaiu the 
ambnan shows that probabi) lor 
iiUioas of years previously the sea 
lUst have been inhabited by plants 
id arumats and that its condition 
.nst have been much aa it is now 
The sudden disappearance of tnlo* 
tes eurypteniits and graptohles 
f p ) at we end of the Palioioic era 
id the appearance and abundance of 
nmonites belemnitea a^ reptiles 
the Mesocoic era shoira the great 
of tune between these epochs 
imilar evidence of great time-interval 
Jtween the Vesotote and Tertiary; 
Ml* supplied bv tbc disappearance 
> (he ammoBitce belemnltes and 
tat Teptsln at the cl-ee of the 
esosoie and by the appearance and 
inndance of large tnarrmals in the 
rrtiary 

Foails alao supply evidenee of the 
inditions ander which strata were 
td down— e r whether beil* aie 
Mhwater brackish or cnance 
(ata they enable the grolcg jt to 
rreUte the age of bods bi the Men 
y Or diderence between their f wstls 
eg if a bed of Laas in Dorset has 
e MiBe species of ammonite as a 
d of LUs in kockshlre the beds arei 
samtd to be contetuporaneous 
mverselv if the species are diScrrot 
e beds arc assumed to be of dlRcrent 

In the case of land animals tbe 
entity between two fossils fonod 
areas now s> paraied by sea abows 
at the at as were continuous at the 
ns the loss Is lived and that sob- 
rrgetice has taken place 
To tbe t ologict fossils sappW 
Wcnco of Ihn gradual evolution of 
in-* things Iron simpler to trwv 
roplea fntms 

In tbe case of plants aUhough the 
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sBote penshabte li^ues have left 
fever leconls the fossils show that 
ntore lowI\ organised groups like 
ferns lycopods hoise-tails, and 
contfen found in the Pal«osoi 
preceded dicotsledins which first 
appear in the Vm rtcan Cietaceons 
A^iB fossils demonstrate that the 
few Species of existing nactilus 
btachiopods and sea lilies are the 
surviving remnants of groups which 
formerly existed in prolusion and in 
great vanetv of form Tlirse are 
c^Ied persistent types They have 
come down to us from Pulxoioic 
tunes with very little change as also 
have scorpions and some other 
arthropods from the Carbcmiferous 
Uso fossils attest that there ex4Strd 
in the past many f-unilies and orders 
which although now wbolW ewinct. 
add greatly to our knowledge of tbe 
range in stnictntal vanatios* and 
habits within tbe classes £xaBi’'l(« 
are the great marine reptiles meb 
as AWr (UiiMms and itklJiycuvnu 
which took the place la the 
Mreotoic now occupied by Cetacea 
and tbe pterodactyls fixing rsptiln 
with wings eomethmg like a bats 
5 EiOLcmov 

CearWr Davies A Maries /a/ro- 
Jufftea to Pittgfnijleer Swinnerton 
II II Ok./ an ef Pal^rvxlsiajy 
SeaverwjD l_ af /hfoea 

af.gr vein ZiUel 'K. A TetUook 

«/ fXityeat/jgy 

tbtheriaghay histone vilU«e in 
hortharaptooshire on the R Sene 
where are the rums of the castle in 
which Mary Queen of Scots wis Im 
pnxmeil and executed hdwatd anl 
HKhard PUntagenet and RKhard a 
wife and sou are burwd to bt diary s 
Chur hfbegun by Edmundci Langley) 
of whiLh the nave only remsins ivm 
€ -SO 

Foetchi. Josrrf) Dee d'OiiuU 
(1 as IKSn tyeach pobia-iaa An 
enthusiattic Ja-«bm 1 oviJii led the 
imwemrat fee Louts X%1 s eveentwa 
in tie revolutionarT Coeventhm of 
("# and assisted tn sapp ess ng the 
revoi a cf L« \ ende« and Lyons In 


Founder 

1794 he and Tallien brought about 
Robespierre’s dowTifall He iv as Minis- 
ter of Police 1799-1802 and 1804-10, 
when Napoleon dismissed him for 
usurping his authority in negotiations 
with Britain. He was reinstated when 
Napoleon returned to Pans before 
Waterloo, and, with an eye to future 
office, successfully plotted for the 
restoration of Louis XVHI But his 
royalist enemies compelled him to 
resign office m 1810, and he died in 
exile 

Founder: (1) A certam kind of in- 
flammation in the feet of animals 
(generally horses) caused by overwork , 
(2) a rheumatic affection in the chest of 
horses 

Foundling Hospitals, charitable insti- 
tutions for the care of children aban- 
doned by their parents , they w ere first 
founded to reduce the appalling toll 
of infanticide and exposure among 
illegitimate children, but with modem 
developments m social hygiene the 
problem has become comparatively 
unimportant In the 7th and 8th 
cents , foundling hospitals were 
founded by the Church authorities, and 
their numbers rapidly mcreased in the 
Middle Ages, especially in France 

The Pans FoundUng Hospital was 
founded by St, Vincent do Paul and 
Colbert in 1638, and incorporated in 
1670 The Foundling Hospital of 
London was established by Captain 
Coram in 1739 , illegitimate children 
being admitted only after personal 
examination of the mother, and on 
proof of the death or desertion of the 
father In 1926 the Foundlmg Site m 
Bloomsbury was sold, but the greater 
part was saved by public subscription 
as a playground, and the Foundlmg 
Hospital was moved to Berkharasted 
Other w aifs are received by Poor Law 
mstitutions. Dr Bamardo’s Homes, etc 

A system parallel to that of abandon- 
ing illegitimate children to foundhng 
hospitals was that of “ baby-farming " 
(g c ), the abuses of w hich w ere attacked 
by the Infant Life Protection Acts of 
1872 and 1897 

Fountain: (l) (archaic and poetical) 


Fountain-pen 

Spring of water naturally issuing from 
the earth (2) Artificial jet or jets of 
water rising or spouting from a pipe , 
stnicture, generally ornamental, con- 
taining one or more such jets , struc- 
ture suppljnng dnnliing water m a 
public place Ornamental fountains 
were known m ancient Mesopotamia, 
in the area of the iEgean civihsation, 
and m ancient Greece and Rome 
Famous classical fountains include the 
Enneakrounos {“ Nine Jets ") in 
Athens, Hippocrene (sacred to the 
Muses) on Slount Helicon, and Pirene 
at Corinth 

Roman fountains were both decora- 
tive and utilitarian The former, 
frequently built on the exedra plan, 
were elaborate structures, one of tlie 
best known being the Exedra of 
Ilerodes Atticus at Olympia, Greece 
UtiJitanan fountains were the com- 
munal water-supply of a toivn or 
village, and so they remained until 
they were largely supplanted by wells^ 
Medueval fountains followed the pre- 
vailing architectural fashions, a late- 
Gothic c-xamplo being the 14th-cent 
Schone Brunnen at Nuremberg 

Famous Renascence and Baroque 
fountains include the Fonte Gaia of 
Jacopo della Quercia at Siena (1459), 
Bcmmi’s fountain in the Piazza of 
St Peter’s, the water-organ fountain 
at the Villa d’Este (17th cent.), 
Goujon’s Fountain of the Innocents at 
Paris (16th cent ), and the fountams at 
Versailles (Louis XIV) The Fountain 
of the Lions, at the Alhambra, is an 
example of I4th-cent Moonsh work 
Modem examples include Uie well- 
known fountains in Trafalgar Square, . 
London, and the Buckingham Fount- 
tain at Chicago 

Fountain-pen, a pen which carries 
its owm supply of mk which runs to the 
writing point as required from a 
resen.’oir m the holder. The self- 
filling type has a rubber reservoir for 
the mk, and is provided with means 
for compressing the reservoir whereby 
the latter sucks ink through the mb as 
pressure is released Pens are also 
made w ith pistons m the reservoir. A 
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Fooa taint Abbey 
less-osrtl type is the tiyhgrapKK la 
wbreh tha snrtirit; point is lorm«l bv a 
fine tnbe a ncixiic pressed by a lijtl I 

S nnft nomaU> closes this Itom within 
e reservoir and when the wniinn 
point is pie»sed cm the paper the needle 
ts forced ba k and ink is able to fiovr 
kounUin pen barrels are now made 
(roni pLvslK matenaU (fe) sntb as 
bakrlite celluIORe acetate el^nite and 
other sabstances. whKh can be given a 
hUhlv decorative appearance 
Fonntalas Abbey a mined Ci ter 
Clan Rionastprv fonnded c 1133 m the 
beautiful vallev of the Skell 3 m SU 



o( Ripon korks Tbs nave and 
transepts were be^nc 1135 and the 
abbey was gradually enlargevl and 
improved until the Perpendicular 
to er was added is l500-*8 The 
chapel o< the Nine Altars is note- 
worthy 

Fonqni, Friedrich neumch Kul d« 
la Uotte Baroa (1777-lei3} Cerman 
Bum of letters u retneenbered for his 
romance C/irdi s (1311) whoso eon 
temporary vopue was very great 

Fomiaet, Kieolas (1615-1680) a 
French financier Ha became Super 
mtendent of Finance in 1653 when 
htazarm returned from exile but lo 
1661 he was found guilty olembessle- 
ment and sentenced to Ufa imprtsoa 
meat He died in Ihgnerol fortress. 


Fooner Jean 
Fonqtder TloTtlle Antoine Quentin 
(I74tf-17'*3) I rench revolutionary 
He practismlj-jan became a spy for 
the Parisian police and m 1793 was 
appomt^ Ihiblic I'ro'ccutor to the 
Kev^utionarv Tnbunal During the 
lleign of ferror he exhibited great 
ruthlessness rarch fsxbng to secure 
Ihedeathsentence On theoverthrow 
of Robespierre he was guillotined 
\ltbougb relentless he was mcor 
ruptible and neither bribes nor 
entreaties could move him 

Pourdnnier Machine sreCKULUi-oss 

Four nomej Antelope a small 
antelope r 2 ft hi^h. found m the 
longlrs of India its nearest ally being 
the Silgbai (f i ) of the sanin country 
ft takes Its name from the usual pres- 
enceoffourhoraainthebuck afeature 
n which It differs from all other 
antel ipes 

Fonner Fnn(ois Charles Mane 
(17 -1837) krcDch writer on eocial 
ism He msmtamed that the full 
devetopreeat of human nature w-xs 
retarded by competition and indivi 
dualism and stonted by mtnetions 
life advocated the division of society 
I into sswtio&s, or fkal^ingft each of 
I leODindivvduals living la/iWansterMr 
or communal buddings Rich and 
poor were to livns tokether private 
property being allowed but restne 
tjons of every sort were to be abolished 
leveo niamage was to be substituted 
by a form of licence His views are 
|p en in Thiotie dtt Quatre 3/<rane 
, menXs (tSOS) and in Lt A ewreau Mondt 
■inJustrjel (1830) kanous attempts 
I at founding actual phakinsteriea 
|m France and USA ended in 
ifailare 

I Fonner Jean Baptute Joseph (I76S- 
I ISSn) waa bom at Auxerre He took 
part in the Flench Revolution but 
as a moderate he disagreed with the 
revcdutionary pobey and was several 
times imprisoned UTien the Poly 
technk. school was opened (1*95} he 
was appointed assi ~tant ynofessor He 
was one of the savants who accom 
panied hapoleoa to Egypt wbm he 
organised munition sop^es ii^des 
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nunor works, he produced a treatise 
on the theory of heat 

Fourteen Points, The^-the basis for a 
settlement of the World War suggested 
by President Wilson {qv)m an address 
to Congress during Jan 1918 Abor- 
tive negotiations for peace had been 
previously made With the entry 
of America into the War, the situation 
changed The USA Government 
had no desire to prolong the War, and 
began to discuss the foundations of a 
settlement The address containing 
these fourteen points was framed 
largely on a report on the territorial 
settlement made by Colonel House, 
D H Miller, and Walter Lippmann, 
amongst others Briefly the points 
were 

(1) Diplomacy — eg the peace settle- 
ment — to bo open 

(2) Freedom of the seas in peace and 
ivar, except under International Agree- 
ments closing the seas or part thereof 

(3) Removal as far as possible of 
barriers to trade 

(4) Reduction of armaments as far 
as consistent with domestic order and 
safety 

(5) Adjustment of colonial ques- 
tions, giving w eight to the interests of 
the populations as well as of the 
Governments thereof 

(6) evacuation of Russian territory 

(7) evacuation of Belgium and com- 
plete restoration of her sovereignty’ 

(8) French territory, including 
Alsace and Lorraine, to be restored 

(0) Italian frontiers to be re- 
adjusted in accordance with the 
principle of nationality 

(10) The subject-races of Austria- 
Hungary to be given opportunities for 
development and autonomy 

(11) Rumania, Serbia, and Monte- 
negro to be restored and the territorial 
integrity of the States in the Balkans 
to be guaranteed 

(12) Non-Turkish populations under 
Turkish rule to be given autonomy 

(13) Tilt constitution of an inde- 
pendent Poland, wath free access to the 
sea 

(14) A general League of Nations to 


be formed to guarantee the settlemei 
and the independence of all nations 
Some, but by no means all, of the 
points were considered in the actu 
peace settlement 

Fowey [foy], a Cornish holida 
resort situated at the mouth of the 1 
Fowey There is a good harbour, an 
the local fisheries are valuable In tl 
Middle Ages Fowey was one of tl 
largest Cornish ports, and fitted oi 
many privateering expeditions again 
the French Pop (1931) 2382 ’ - 
Fowl, see Poul-try 
Fowler, John (1826-1804), Enghs 
inventor of the steam-plough, draw- 
on a cable by a stationary engine, an 
other agricultural machines 

Fowler's Solution, a solution ^ c 
potassium arsonite, prepared by boilin 
together arsenic tno-xide and potassiui 
bicarbonate in water The strengt 
of Fowler’s solution is equivalent t 
1 per cent of arsenic tnoxide It i 
used medicinally as a mild tonii 
especially for digestive disorders 
Fowl-pox, the commonest contagion 
disease of the adult fowl, is know, 
under a vanoty of names, such as birc 
pox, chicken-pox, contagious epitlit 



lioma, roup, and canker Tlie discast 
IS caused by' a virus, and is not com 
mumcated to humans, or domestu 
animals Three forms are recognustd 
(1) Wart-hke nodules on the comb 
wattles, and slm of head 


'ox 917 Fox, George 

C*) Adherent yellow cheesy mem typical variety which is speckled m 
ixanes in the moutlu snnmier white in winter 

(3) A watery or mucous discharge There are sei-ei^ other speaes small 

rom eyes and nose er and of less commercial importance 

The disease Is transmitted by direct like the kit fox and grey fox of America 
intact infection usually entering and the Indian or Bengal fox and a 
;hrough wounds It is highlv con small one in S Africa Apart from 
agious and all infected birds should be the N American grey fox which ex 
oiled and burnt and the remainder tends to Colombia there are no true 
ixammed at frequent intervals A foxes in S America the Argentine 
protective vaccine can be injected species called foxes being wild dogs 
into chickens 8 weeks or more old The habits of foxes seem to be the 
but do»s not give immediate immu same everywhere They are nocturnal 
city The bouse should be and lie up in burrows or natural cre- 
thoroDghJy cleao^ and disinfected vices by day and feed upon small 
with 3 per cent formaldehyde anunals of all kinds as well as fruits 
3r S per cent solution of car^bc They do not hibernate and never bunt 
wid in packs although a pair may cunning 

Fox, a large nnmber of species of the ly combine to capture prey Only one 
log family Canida; distinguished by Utter ts produced in a year 
the absence or very slight develop' Fox. Charles James (17-ll)-l806) fa 
meat of aiT'Cells u the bones of the mous Dntish statesman third son of 
forehead Tho species represented by Lord Holland was an inveterate gam 
the common Engush fox IS the largest bier in h youth He entered larlia 
and most widely distributed of all meat (176S) ihere be opposed the 
being found nearly all over the N Wilkes and 1 berty campaign and 
hemisphere It » distinguished by the in 1770 bMame junior Lord of the 
white tag or tip to its tail and tU Admiralty He resigned later to op- 
black ears It vanes from red to pose the Jtoval Marriages Act thus in 
black Or greyish the palest and small cumog Ceo gc III s disfavour lie 
est specimens inhabiting the desert rejoiocd the muustiy later bot 
districts of the Punjab Persia N waa finally duratssed and joined 
Africa, etc In colder districts of the Burke s \Vhig opposition He op- 
N the foxes are larger and carry a posed Lord North s policy against the 
luxnnant winter coat which IS a valu American colonists and in 1783 be 
able fur tho best skins coming from came Foreign Secretary under Rockmg 
Canada ihere the principal colour ham The following year he formed a 
variations are red black and disastrous coal bon with Lord North. 

silver tip (black with scattered After hts cabinet s downfall (1784) he 
white pomts) and the cross (half rema ned out of office for 2 years As 
black and half red) leader of the \Vhig opposition be de- 

Cnglish foxes were imported into oounced the hostilities earned on by 
Australia to keep down the rabbits Pitt against revolutionary 1-rancc and 
and their furs are now an important advocated the removal of all religious 
commercial asset. >Mthin recent disabilities and tho abol tion of the 
years Canadian foxes have been ex slave trade On Fitts death (1806) 
tensively bred in vanoas countries on Grenville nommated him as Foreign 
fox farms and the industry has Senctaiy Shortly before his death 
proved lucrative h secui^ r^hamentary abolition of 

Rivalling tho common fox as a tbe slave trade A brilliant orator and 
valuable fur bearer IS the Arctic fox a t^positioii leader box had little oppor 
smaller animal of which there are two tn^ty of revealing what constructive 
varieties the blue which is tbe aUhty be possessed 
same colour all tbe year round andtbe George (t6.4~1601) founder of 
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tlip ^iiakcn, v.is bnrn at Draytoi, 
Ltjcesb r».hir(>, the 'ioti of a v.cover 
llu %t.-is *iilt nt and serious In childliootl 
and youth 

He \%a3 early repelk-d b\ the cleri'y 
of hin day , nho were more interested in 
dnokinf* contests than soul-s.i\ing 
During a sisit to I.ondon be beenntc 
convinced that Christ Him'' If was the 
only' minister that could s.uc men’s 
souls His preaching in the counln- 
Mdo loon brought him inanv follouefs 
who called Ihcmsilvcs ” the Society of 
I'nends " I'ox was 
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hv Die Proteefor himself , but Crom- 
well was io iinpresiicd bv rox'* 
uraphcity and honesty' that he ••cl 
him free 

Fox’s preaching took him far afield , 


often lieatin 
almost to 
dcatli for 
preaching 
the Gospel as 
he under- 
stood it. and 
lor contemp- 
tuously re- 
ferring to 
churches as 
’’stccplc- 
houscs,” but 
persecution 
naturally in- 
creased ' his 
following 
In 1050 he 
was brought 
to Inal, dur- 
ing which his 

_ , , followers re- 

Geo I ox from s broMc in the coived 1 1, „ 
library of the bocirty of 1 rienUs, ° J ® 

London nick-name of 

"Quakers " 
Whilst ho was in prison the Common- 
wealth Army oficrod him a captaincy, 
but Fox declined the commission, m the 
name of ’ tlie virtue .and power 
tliat takes away the occasion of all 
wars ’’ 

The movement grew mtclleclual 
men such as Wm I’cnn {q v) joined it 
Despite merciless beatings, an attempt 
to drown him, and numerous jmpnson- 
ments, some even without a trial. Fox 
continued on his mission In tlioso 
days of political upheaval, no man was 
safe, and at last Fox was suspected of 
ploltmg to restore the Stuart Dynasty 
He was arrested, and cross-examined 



he evxn had an adventurous journey 
acro-s the Alhsntic (l(5'j-2) He 


the AlDntic (1(571-*) 
tjtent lus last xreirs m organising the 
SocHlv of Friends, and in preparing 
hi. Journal [or the press This work, 
though ilI-WTif ten and m parts obscure, 
IS still Widely read 
Foxc, John {13I(;-1587). aiifho- of 
The Dooh of Manyrs, Bom at Boston 
I-incb, he studied nt Oxlord and went 
abroad, where ho devoted his time to 
writing .1 history of Christian persecu- 
tion He returned to 1-ngland in 
HioO and vi-as ordained priest in 1560 
His book on tlic Catholic persecution 
of reformers was published in 1583 
It IS marked by a hatred of Roman 
Catholicism, and histonc.al inaccuracy 
More to his credit is hiS plea for- 
toleration which was much in advance' 
of his day 

Foxglove Family, large family of 
plants (Scrophulanacea;) containing 
nearly 2000 species, of which some are 
shrubs, but the greatest number are 
ht rbaccous, inhabiting all parts of the 
world, from liio Arctic regions to the 
tropics The flowers have a 1- or 5- 
lobcd c.alyx which is persistent, an 
iiTcguhar corolla whicli is often two- 
hpped, two long and two short stamens, 
a two lobed stigma, and a two-celled 
capsule The plants are often root 
parasites, obtaining some food from 
tlie roots of grasses or otlier plants 
The leaves of the foxglove contain 
three valuable drugs, of which digitahn 
IS the most used 

Among well-known wild plants are 
tlie puiple foxglove, which grows in 
woods and hedgebanks , the yellow' 
toadflax, which is common on v\aste 
land and railway banks, and is easily' 
recognised by its spurred flowers 
shaped like snapdragons with a deep 
yellow stain on the pale lips, borne in 
dense spikes, and pale-green grasshko 
leaves , the ivy-leavcd toadflax, with 
purple flowers, called "Mother of 
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Thousands because it spreads u> 
rapidly o\er old •«'alLt the knotted 
and water figworts tall upstanding 
plants with square stems smooth 
leaves which give an unpleasant smell 
when bruised and loose panicles of 
purple flowers The cowh at red 
rattle and cocW s comb (the latter a 
tiresome weed on cultivated land) arc 
root parasites Evibnght is a dainty 
little flower with tie habit of a minute 
shrub used minfusiona to brighten the 
eyes and enlarge the pupils There 
are lo species of speedwell the com 
monest having bright blue flowers 
Ulullem grows on railuay banks and 
roadsides and is a handsome plant 
with its brge downy leaves and tall 
spikes of golden yellow flowers 



•Own at the end of March in sandy soiL 
Jt/imHlM and mwiA are old favourites 
An ordinary damp soil in a sunny 
position suits them best Nsnxsta 
IS a setni hardy annual from S Alnca 
grown In a dwarf and an erect form 
wnlh large bnght-eoloured floirert U 
should He grown in tnassea PentiU 
mens are easily grow n hardy perennials 
nnnvalled for beds when massed, 
la colour they are white yellow 
and all shades of red and a new 
dark blue variety has just reached the 
market 

hrAirsHtilur or butterfly flowers 
are scml hard) annuala sown in ' 
autumn or Maru in the greenhouse or' 
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m the open air at the end of Apn! 
The flowers are brge on slender stalks 
with fnnged and beautifully marked 

lerbascum i> a stately pbnt grown 
in shrubberies or the open border 
Vermiea is a brge genus including 
garden plants of many habits the 
purple flowered evergreen shnibs of 
cottage gardens which are sweet 
scented the scentless but brger 
flowered shrubs derived from them 
the herbaceous pbnts tiny nxk plants 
and hardy aquatics 

Foxhounds hounds der ved from the 
old English breed of the bloodhound 
type crossed with the greyhound to 
blend speed with stamina scent and 
power of giving tongue More atten 
turn haa b^n given to perfecting this 
breed than to any other breed of dog 
with the mult that a type has been 
produced regarded as matchleM for the 
porpose reqoired Before the \Vorld 
tVar over ;^5 millions were spent annu 
ally tn the klnited Kingdom la main 
taming packs of foxhounds wbuJi 
have supplanted the old rngbeh sbg 
bound and m many distnets are pre> 
ferred for otur bunting to the rough 
coated otter hound In ootoir they 
are black white and tan in various 
propOTliona The h ight should be t 
.ft ThehabitofartiGcullyrounding 
the ears alters the hound like aspect of 
the head 

Fox bimtliijf MsflovTiNO 

Foxtail Grass, (db^ewnu) has 0 
Eogiish apeaes of which 3 are common. 
Meadow foxtail grass is an abundant 
plant in meadows and one of the best 
meadow and pasture gnesses being 
large with dense blunt spikes 2-3 in 
long flowering Apnl-Jnno The bent 
nemmed foxtail gra.ss is a procumbent 
i'KCies with al Oder spikes and small 
spikelcts common in moist meadows 
and a tiresome weetl because ft is of 
lute food value but spreads rapidly 
and fenlacei better herbage The 
slender foxtail grass is a dender annual 
with ion), thin pointnl spikes. 

Fox terrier u* Teaxuas. 

Fraetare. see Fiast am 
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Fragonard.Jean Honors (1732-1800), 

French painter, who studied under 
Chardin, but whose work boars no re- 
semblance to his master’s It was the 
light and fanciful work of Boucher, and 
later of Tiepolo, that Fragonard ad- 
mired, and tliat most influenced his 
own style lie won the Prix de Rome 
in 1752, and worked in Italy from 1765 
to 1701. Later ho began producing for 
tlie French Court of Louis XV his 
graceful and charming paintings of 
nymphs and women, which made ap- 
propriate decorations for the royal 
apartments and for those of the dancers 
and courtesans of Pans and Versailles 
In 179.3 ho left Pans and returned to 
Grasse, his birthplace The stem 
classical taste of the revolution would 
not tolerate such luxurious and some- 
^ines licentious tendencies in art, and 

Fragonard's popularity came to an end 

When he returned to Pans some 10 
years later, he remained forgotten and 
obscure until his death lo-day his 
paintings hang in the Louvre, and in 
most of the galleries of France, and a 
number of fine examples are in tlie 
V allace collection, including Le Chiffre 
d Amour {Souvenir) and The Swing 
EVam,” the three-masted schooner 
built m 1892 for Nansen’s expedition 
to me Arctic, and used by Amundsen 
m the Antarctic m 101 1 It has sailed 
the farthest N and farthest S of any 
ship ^ 

, George James (1800- 

1928), English sculptor, became an 
ARA in 1894 and an R A in 1902 
Frampton designed a number of me- 
dals and public monuments , he ivas 
Icnighted in 1900 He was the sculptor 
of the well-known Peter Pan statue in 
Kensington Gardens and of the Edith 
Cavell monument in St Martin’s Place 
London 

Franc, a com struck at vanous 
periods m French history, and now the 
standard unit of value in France The 
first franc, of gold, was issued in 1300, 
and bore an impression of John II on 
horseback , hence its name of franc d 
cheval, in contrast to the later issue, the 
franc <l filed, which showed Charles V 


France 

' standmg This com grew obsolete, but 
in the loth cent the word was applied 
to a livre iotirnois of 20 sols, the name 
being oflicially recognised in 1795, 
when the silver franc weighed 5 
grammes Before the World War the 
franc was equivalent to the lira, peseta, 
drachma, etc , at 26 22 to the pound < 
sterling Its value, xvith that of other 
allied currencies, was " pegged " dur- 
ing the War, but depreciated heavil} 
in 1019-20, leaving the new currencies 
which had been based upon it (leu, lat, 
dinar, leva, etc ) to fluctuate sepa- 
rately Selling of foreign credits raised 
its value from 120 to 67 to the pound 
in 1924, but a budget deficit and other 
difficulties caused a new slide in 1926 
to a low lev el of nearly 260 Deprecia- 
tion w.is stopped about the middle of 
the year, and a new stabilisation 
arranged at 1 24 2 1 to the pound This 
was, m fact, somewhat below the real 
exchange value, and a great accumula- 
tion of gold in the Bank of France 
resulted The action of Great Britain 
in going off tlie Gold Standard in Oct 
1931 caused new fluctuations m its 
exchange value to the pound, tlie rate 
in the summer of 1933 averaging 80-86 
Franco, European country bounded 
N by the English Channel, Belgium, 
Luxemburg, and Germany, S by 
Spam and the Mediterranean, E by 
Germany, Switzerland, and Italy, and 
W by the Atlantic The coast is 
moderately broken, and provides many 
fine harbours, among which are Mar- 
seilles, Calais, Le Havre, Cherbourg, 
and Brest There are several islands, 
includmg Belle lie, Noirmoutier, and . 
Oldron 

Pelicf and River Systems The 
pneral slope of the land is from S E 
to N W , it IS m the main a huge 
plain, extending down the S W coast 
to the Pyrenees In the S E and E 
arc the Auvergne Mountains, the 
^venues, the Jura range, and the 
Vosges, forming a line from the E 
I^renees to tlie Meuse separated by 
me Rhone and other valleys from the 
Alps, of which large areas are m the 
extreme S E of the country, and in- 
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elude several peaks of between 3000 
and 4000 ft The cluef nvers are the 
Loire which rises in the N of the 
Cevennes aod flows N and then W to 
thet\ coast theRhOne which nsing 
in Switserland ficfwa throuRh the Lake 
of Geneva S into the Gulf of Lyons 
the Garonne traversinR the S W plain 
between the N E I’yreneea the 
Meuse flowing al o through Bcigiom 
and Holland and the Seine which 
rises in the Cdte d Or Mountains and 
flows N to the English Channel 
Climale Similar in the N to that! 
of S E England the climate shows 
greater extremes in the E and on the 
S coast IS of the typ eal Mediterranean 
variety On the whole the general 
chmate is well suited to the pre 
dominant occupation of agriculture 
Flora and Fauna are for the mo^t 

f art aundtr to those found la Cngbnd 
hough the wild boat is stiU bunted tn ' 
certain regions 

AgT$(uliur4 In spite of a steadili 
lucreasiBg urbausation rtaoce re 
maitts predominantly an acficultural 
country s large proportion of the 
fsrnien owning their land In prac 
tically all necessities France u almost 
self supporting the crops of wheat 
polatoM bailev and oats run into' 
many thousand metric tons and tbe 
production of sugar beet fruit and 
green vegetables is extremely large 
Since tl e ^^orld tVar the number of 
sheep kept has d minished with a 
consequent rise in frozen meat imports 
Dairy produce eggs and pooltiy are 
largely cTported and could easily 
supply the entire population The 
production of grapes makes France a 
great wine country though large 
quantities of foreign wme are import^ 
for blending and home consumptroo 
Cider IS widel} manufactured and 
brandies Ind 1 jueura exported 

Great Rnfun is the ciii ( im p o rt er 
it Trench goods and in addition to 
lommoditics already mentioned re- 
lieves flowers seeds bulbs early 
vegetables plants and nuts 
In generu Trench agriculture has 
rapidly roco ered the damage 
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dooebytheWorldWar the production 
of both flax and hemp has fallen oil 
in bulk but silk beetroot and timber 
fruit aftd flowers have considerably 
increased 

Jlfmrrals and Industries The chief 
Trench mineral resource!, are found in 
the N E and include coal iron ore 
banxite potash lead sdt and anti 
mony the recovery of Alsace 
Lomine has provided lirge additional 
supplies of coal oil and potash but 
the country as a whole cannot be 
compared in mineral wealth with 
Tngland Germanv or the United 
States The chief manufactures other 
than metal goods are sugar cotton 
cheoucals ulk glass clothing wool 
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lens perfumes and soaps and 
jewellery After the \torld i\ar 
I ranee entered upon an era of great 
Industrial advance partly owing to 
the new industries that iKe Ma bad 
forced into being and partly because 
of the vital necess ty of indostnal 
rationalisation to re-cstabli&h the 
devastated areas The general ex 
pansioo of tbe antotnobile and aero- 
nautical industnrs has benefited 
France the excellence of whose 
machinery is widely recognised A 
jlarge amonnl of employment is given 
I by the State whi b owns large tracts 
jot land and a number of factories 
jOn tbe ' hole it is scarcely an ex 
I aggeraflon to say that Treoch iadnstpT 
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has experienced since 1920 changes and 
advancement comparable viith those of 
the English Industrial Revolution , 
and the considerable degree of self- 
support possible to an agncultural 
country has made the policy of 
high tanffs a successful one There 
was a considerable slump during the 
great depression of 1930-33, but there 
appears to have been less unemploy- 
ment and general hardship in France 
than m many other countries 


the more important ; m size of pc 
tion, however, the greatest are 
the capital (2,891,000), Man 
(800,800), Lyons, Bordeaux, 
Lille, Toulouse, Nantes, Strasl 
and Le Havre There are c 20 ' 
with populations exceeding lOi 
and c 40 wnth populations i 
50,000, France possesses mar 
the most popular seaside resoi 
Europe, mcluding Dinard, Beat 
Dieppe, and Le Touquet-Paris 1 



In conclusion, the large fishing on the English Channel , Biarrit 
industry should be noted More than the Bay of Biscay , and Cannes, : 
140,000 people are employed, and the Menton (Mentone), and many ( 
annual value of the products is over places on the French Riviera 
1000 million francs chief naval port is Toulon 

The chief French imports, which Reltgtoti, education, Culture. \ 
arc supplied by Germany, the USA, 1005, when the Church tvas 
Great Britain and Belgium, in that established from the State, there 
order, are coal, machinery, petroleum, been no official religion, though 
cereals, wmo, wool, and raw' cotton population is predominantly Ec 
Towns There are so many towns Catholic Tliere are about a m: 
in France which are well knowm for Protestants Education is cveryw 
their historical, financial, or cultural of a high standard , there are 1 
emmence that it is difficult to select types of school — pnmary, secone 
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and np«rior A council o( 32 ir .. 
'ben In cdUboralion wiOi a 31mistcr] 
U mpcDtible lor the orKaniutiMi o( 
the whole s^^tem There are a 
number of adult technical and otberl 
ipecUl schooU and the countiy has' 
iMg been famous for tta art and 
muaic schools There are 17 uotver 
sltles the chief being Pans Iktnleait* 
Montpel cr Grenoble Lvons Nancy 
Strasbourg and LiUe The oldest ts 
the Universitv of l*ans which dates 
trom tl e 1 th cent French cuttniej 
ranks with iuiian as one of (he otdesf 
and greatest in Turope tepamie 
articles deal with the literature and 
art but apart from these the country 
has been a hotne of refinement luxury 
and taste from srry early times and 
I>ans and ether cities are ebU reckoned 
among the world t cultural centres 
CoteramsHf Since the dfUtU of| 
18 0 Trance has been a Ifepubltc 
go^emoieot ts administered by a 
ITesident elected for 7 years by the 
Setute an 1 the Chamber of DepuGes 
and by these two house* of which the 
Ilet>nties(613 mem hers] are elected for 
4 years by manhood suOrage while' 
of the beaaton iJU jnciubersJ a third 
are renewed e try 3 years so that the I 
whole IS renewed every 9 years I 
The latter most be atireiis of more] 
than 40 year* of age they are elected 
indiiectW by municipal o&cials depu 
tics and others iWe are also tbe| 
Cabinet and the Cons il d J tat which 
was established by Napoleon I to 
decide questions of administration 
which may be put by the Covemment 
The ITesident selects the Slinisby 
concludes treaties appoints to all] 
inibtary and civil post* and can be 
arraigned only for lugh treason ' 
Local government is earned c 
through Otf departments each with 
Ihefect and Ihefecture council The| 
departments are subdivided into com 
munes directed by a mayor and a 
municipal council elected by umvemlj 
sufirage The arrondisscment — ' 
tain* several communes its doty t 
to apporbon the amount of direct 
taxation to each 

n.v-12 r \ 
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Consmunira toms Trance is well 
provided with roads railways 


canals and is also taking a leading 
place in commerciil aviation. There 
are the usual postal and telegraphic 
services Tberc is a thriving shipping 
trade tlie mercantile marine possos mg 
osi tonnage of nearly 3} million 


The a 


rea of the country is "1* •'30 
sq m pop 11931) 41 83 (XHl 

Carly Iliitory Celtic unity dates 
from the conquest of Julius Carsar 
(59-3. a c ) Oefore that event 
Transalpine Gaul was settled mainly 
b> hostile tnbal communities After 
8 uc the inhabitants became rapi II) 
Ulinised an t m the great days of tlie 
empire Transalpine Gaiil w’ss one of 
its most thriving provinces list vvith 
the declioe ol ifoniaa power Csul was 
ravaged by neighbouring tribes and 
m tbe 3ih cent fell completely under 
the pevicr ol the Vi igoths llurgun 
dians and J raolrs is ad 481 
Qovis King of the Salian Franks 
became supreme power in the N 
Doth Clovis and his successors com 
pming the Merovingian dynasty set 
, about the tubjugabon of the neigh 
bourmg tnbes of tV Germany and 
secured the support of the Church bv 
adopting Cbn tianity The bmgly 
power howe cr vias gradually weak 
cung an 5 finally passed into the hands 
of the formerMayorof thel’alace I’ci'in 
d llfnstal and after him into ihoso 
of Charles Martel and Pepm le Bref 
tbe latter becoming in 761 lung in 
name The accession of Pepin in 
fusednew life into the monarchy which 
was continued by his sou CharlemiigDe 
who was crowned Lmperor of tbe 
^test in 800 and who ruled at his 
death most of what is now Germany 
Trance a large part of Italy and Spain 
frmn tbe E lyrcnees to tie £bro 
Hu successors however faded to 
sustain the advance bis g njus had 
achieved and in 843 the Caroiuigian 
Empire was divided between his three 
grandsons Internal war* desoiat^ 
the land and foreign encroachments 
threatened on every side The noblrej^ 
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and iinous governors, free from con- 
stmint through tlic x^eakness of the 
later Carohngians, pursued their in- 
dividual schemes of local aggrandise- 
meut and lustonc feudalism arose in 
iilniost reducing 
the half-dcv eloped State to the chaos 
Irom which Home had rescued it 
■t he pow er of the vassals surpassed that 
Of the crown and on the death of 
Louis V, the Carolingian d> nasty was 
replaced by that of JIugh, Count of 
Ians, whose son, Jiugh Capet, was 
croxxned king m 987 The Capets 
{gv) were regarded only as first 

f.T”® authority 

W.1S not even absolute in tlie lie de 
family domain Until 
wsstfl^ cent their one achievement 
was to secure the regular succession to 
a vmguc over ordship m their family 
■I he Growth of the Monarchy The 
monarchical advance began on a 

•’Ucccsscs wore cluefly 
benf r°?»,^‘^ domain, but he 

from of strcngtli 

them descendants extended 

tiicir more ambitious schemes Philip 

tTwrth l ’^'=8an the “n| 

held hoK r® Angevins who 

to tliP M a contest leading 

to tlie Hundred Years' War (t/v) 

early Valms continued the work of 
rcumting France Supported by the 
rising commercial middle class^ the 
monarchy defied the separatist m 
stmets of feudalism, Papal interference 
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followed in 1‘120 by the Treaty 
Iroyes, which gave tlie crown < 
Fiance to Henry V of Pngkand, wl 
had manned the daughter of Chari 
VI (1380-1422) When both Hem 
add Charles died in 1422 Henry’s so 
Henry VI was, in Pans itself, pn 
claimed king of France Franci 
however, was s.ived by Joan of Ai 
(gti), who freed Orleans in 1429 an 
caused Charles VII (1422-01) to b 
crowned king of France at Rhciras th 
same year By 14C3 the English hai 
been driv'cn from France. ' 

r;,e Decline of the Valois Hu 
later Valois showed none of thi 
sagacity of their predecessors Reck 
less entanglement in schemes o; 
j'EStandisement inv'olvcd France in a 
long and exhausting war with Spam. 
Hie nobility, under cover of the re- 
ligious changes of the Reformation, 
oime more embarked on separatist 
, and the conclusion of peace 
with Spam (1CC9) was closely followed 
by the outbreak of the Religious Wars 
which distracted the country for the 
rest of the century 

The Bourbon Monarchy In 1680 
the succession of Henry of Navarre, 
the last of the Valois and tlie 
of the Edict of Nantes, 
allayed these religious wars, although 
his conversion to Roman Cathoh- 
'•^*®‘'PPomted Ins owm party 
■tsy degrees, however, he secured 
religious toleration, allowed his 
minister Sully to carry out a scheme of 
retrenchment which enabled 


dnd tho“;mi;;rio;;s^‘‘oT‘CESh wiiVir;;; 

fangs From the time of pLiid from the c: 

Augustus can be traced the rise of "’^rs, curbed the powi 

tlia.t ^ tlic nobility, and bcpan a senes < 

admini.«?trnfi^Fn i. 


---O ue- tracea tfte rise of 

that centralised administration which 
has pereisted in its essentials through- 
out later French history Tlic m- 
mitutional development of medimval 
France culminated m the summoning 
1^2 “ by Philip IV m 

ftandicapped 
reverses in tlie Hundred 
'Var , but despite the repub- 
^ Etienne Marcel (135G-8) 

batt^rn? Its hold 

rue battle of Agmeourt (1410) was 


-- — ana oegan a series o 

" , ^'t'^frative reforms which w ere cul 
Short in ICIO by his assassination by a 
religious maniac Two ecclesiastics, 
the Cardinals Richelieu and Mazarin, 
consummated Henry’s mam task and 
curbed once and for all the turbulent 
VTir His grandson, Louis 

, y , (^84"f~fH6), succeeding to a 
united and powerful kingdom already 
acclaimed the first military power m 
^xiropc, ruled for seventy-two years as 
the most powerful sovereign m 
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'urope Under turn the pnhticat and 
ocul system known as the Ancien 
^jgime reached its highest point At 
he close of his reign however the 
ippressise war taxes the prodigality 
il the court and the clergy theabaolu 
asm and religious intolerance of the 
iged ^ng neutralised the work of 
tlenry IV and the eccnonuc reforms of I 
lis own able minister Colbert leaving ' 
IS hentage to his great grandson and 
leir Louis (1715-1779] a country 
whose foundations were unstable 
Tki rndo/lk« Afouartliy Although* 
the French kings and their ministers 
had built up a highly organi ed 

K litical structure it ud many daws 
.e monarchy rested on the supnort 
of the middle class Political accident 
had prevented the growth of repre 
tentative uutitutioas and the fiscal 
laeompetesce of the French Govern 
ment had given nse to grievances 
among its pnacipal suppoftera which 
could not be voiced through any 
properly constituted organ These 
gricvancei were responsible lor the 
l7th-eeat nsiog called the Tirst 
Fronde The strain upon the hope 
Jessly antiiiuated and corrupt system 
of taxation was iDcreased to breaking 
point by the wars of Louis XIV and bis 
successors and the crisis couhl only 
be solved by the Revolution which 
broke out in 1780 (tte Fsbnch Rbvo 
LtmoN) 

Moder* Franc* The Revolution] 
did not lead immediately to demo-i 
cratic government but to Napoleon a 
military atnolut sm under which 
however administrative and legal re 
forms were cflected The restored 
Bourbons tried to govern as constitn 
tional tnonarchs but the reactionary I 
rule oi Qiaries X provoVed arevolubon ' 
in ISSOand led to the liberal bourgeois 
monarchy of Louis Philippe which 
failed to comprehend the changing' 
social conditions of the IBth cent A ' 
large proletariat existed without poll 
tical influence and the middle class 
was committed to the current in 
dividualist commercial po) cy la 
1818 France iva convulsed by a sons). 
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revolution which was only terminatei 


by a revival of tlie Bonapartist Empire 
The Second Empire with a rule o 
complete ateolutism failed utterly ti 
eradicate the evils of the bureaucratic 
system which were ag-un flourishing 
land Its foreign policy was ultimate!; 
disastrous After the German victor; 
■n 18 0-1 a fourth revolution led ti 
the establushment of the present Re 
publican Government under the Con 
stitution of 187i/ which has endnrei 
with minor changes to the presen 


France Anatole (JacquevAnato! 
Thibault) (1844-10-4) 1 rench writer 
who published bis first work in 1870 
was literary cntie of La Tmps fron 
1807 I ucidity wit and delicacy o 
express on charactertse France s work 
Ills trony is as pungent as that o 
\oltaire He was a eysie but th 
unforgettable characters ho created— 


ho M Btfgeret t , 

•show as nothing else could do tbi 
fall depths of his sympathy and under 
standing Among his best knowi 
works are The C imr of 5ylt<sf > 
Bo«na ifClflll) nafj(18!)0) Mother 
of Pra I (180’) The Opimont o 
Ji erne Cotgna <t (1833) The ffell 6 
SI Clair* (1895) M BergeeliPari 
(lOOi) Pen uiR Itland (1008) am 
The Cods art AIhrsi (1011) Anatol 
I ranee s works have been translatec 
.into English. 

France tie do see Ilb on Frahcs 

Francesca ^ero della (e 1416 
140 ) Italian pxmter also known a 
Piero del 1 ranceschi was bom a 
Ikirgo san Sepolcro and belonged t< 
the Umbrian school la his I fe timi 
he was as renowned a mathematiciai 
as be was a pa nter and late in life b> 
produced a book on perspective am 
one on the five regular solids Hi 
mathematical int rests and studios wen 
of great advantage in his art sohdil) 
of form and depth of perspective beinj 
two of his greatest qualities Ilr 
most celebrated works hts frescoc 
in the Church ol St Francu ii 
Arezto are among the finest ex 
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atnplcs of Italian art His portraits 
of the Hulcc of Urbino. Fedcnso do 
Montefolfro, and Ins wife, Battista 
Sforza, in the Uflizi arc splendid 
examples of portraiture Another 
ivell-hnoi<.n, though earlier, pamtiiif; 
IS his Si(;tstnoi'do A!a!ale\ta Kneeling 
brfort hts Patron Saint, at Kiinini 
riic three specimens in the N itional 
t.allcry, London including the early 
Baptism of Cfirisl, worth noting for the 
punty of colour of the flesh tints, and 
the delightful Nativity, reveal though 



Portrait oj an Unknojrn Lady, by rronceschi 


less strikingly than the Arezzo frescoes, 
his finely planned composition. Ins 
simplified tliree-diraensiona! form, and 
his beautiful landscape 

Franohe-Comtfi, former French pro- 
vince covenng parts of the modern 
departments of Saone, Doubs, and 
Jura For several centuries it was a 
part of Burgundy, and as such was 
ruled by a number of princes, but 
reverted by marriage to the Spanish 
Crown It was taken by the Frencli 
in the Thirty Years' War, returned 


to Spam in the peace treaties, and 
taken again by h ranee in 1674 
Francluso, sec Electioks , Parlia- 
ment 

Franom (c 1450-1517), imlian artist, 
whose rcj! name was Irancesco 
Raiboltni Francia was one of the 
finest painters of the Bolognese school, 
and vv.as noted also as a goldsmith, an 
engraver of dies for medals, a niwo- 
workcr, and a ty'pe-founder The 
Madonna and Child mih an Angel to 
the National Gallery, London, Ins 
earliest-known painting, is a fine 
example of his work Ho was a friend 
and admirer of Raphael, who, tnlus 
turn, praised Francia's work lughl), 
particularly for the beauty' of Ins 
.Madonnas His work is ahvays well 
conceived and finely e-xccuted 
Francis H (1708-1835), last Holy 
Roman Emperor and first Emperor ot 
Austria, succeeded his father, LcopoM 
11, in 1702, and abandoned Ins Komao 
title when the Confederation of m® 
Rhine was formed in 1806 Assisted by 

Mettcrnich.he established a ccatrahsca 
Government, and preserved his Austrian 
empire .against the onslaughts of Napo 
Icon, who married his daughter (1810), 
Francis I (1404-1547), King ol 
France, m.adc an unsuccessful bid lot 
the imperial crowm against his nv^h 
the Emperor Charles V of Spam He 
had acquired Milan m 1515, but failing 
to secure England’s support at the 
Field of the Cloth of Gold, was forced to 
cede Burgundy to the Emperor (1620) 
He at first tolerated, but later per- 
secuted, the Reformers He was rC' 
nowned for his love of art and chivalry • 
Francis was a patron of Rcnascinco 
art and learning He founded the 
College do France 

Francis EC (1644-160W, King of 
France, raatried Mary Stuart, later 
Queen of Scots (1558) He died a 
year after his accession 

Francis n (1836-1894), King of 
Naples and Sicily (1859-61), lost Sicily 
(18b0) to Ganbaldi, the revolutionary 
Italian leader He retired into exile 
(1861), and Naples was umted to Italy 
under King Victor Emmanuel I 


rmcU, Sir Philip 3^7 IVaaeu of Axitj 

Frurii, Sir thlJp (I 4(V*13I8} Uihrii In kauris knt {.mn 

Iliitsili puiitvMB lie wu to ti«nl> toihe Italun kndLttrrVeaetia 

Dab.®. *nJ fTlrr«l thfl CieiJ ‘?etv»i.o After the Jiw troui war with I*ru»Ja 
■s C<eT>c at the N\ ar Oftee In India (Uro* the enijwTor aband inni ambi 
a a Btent<r of the eoancd of IVPKaJ tion* towanli a>ren<ia(i~f in Oermanv 
p (jnarrrhrd with \\arrrfl llatt os* and arceptnleonititutional rule within 
rilh whom be fcusht * fiutoi duel in hu own dominion* Ur atfreemcot 
7 3 Hr wa» M 1 far \amimstt with the Maesars he bn.amc Ivlng 
*Ia r>( Ui^ht I 9i tie'chtnsW of liuDsarr (H‘S ) and u IS 3 anl 
790 ar^Ml'pehyfSO* 07 Ilehelpnl MS* renewed ihr Tnrie AJJian e with 

0 imprarb Ntarren llaitins* and lyemunjr Ihe tragic d itt* of hn 

apporteil Uiibrrfotee in hi* attack Imther klaetinilu n of hii wn Ru 
ti the (Live trade He fouo ted the dolph and of the T niprr«> I liiabeth 
Voety of Fries I of the IVople in octamd between the lean iH(l7 on! 
703 and wa« made K C O in ISn<) Met )n KHt? Franci* prantM uni 
ie U the tuppowHl author of Ti/ %tnal luffrace in -tuitn.* and from 
Lri-rr> c/ yaaiuj ^ ) though thi* i« tbi* time drJrsated hi* power* to hi* 
lot an p*tabii.ihwl fa t mini, ten and tn hi* nrphew the 

Prasdieasi. a rtligiotu orl r of Archduke rntnru 1 rrdmand wbnw 
nendicant Irian calfcd after their murdrr in >014 pre*ipil*led the Uorld 
utinder St Francitof AMhf (er ) St War 

iratKisrabh^'^'f to hi* (ifeot |«>vrrtT Fnhdj ct Asilil. St (IM_>1S36) 

1 few disciple* whom be forned medieval ni)'*tic and founder if the 
nto t roirmiantl} obtaining con 
irmatson of their mle* from tVpr 
[Rsocrnt 111 in 1 10 The role wa* 
wlenial) ratified in I ^ After the 
ieath of hi Franc * the order aplit 
into a itrlct soctionlOhtcrvantineeland 
tmilderurctian (Conventual*) Other 
rroup* biokr awa* one of (be most 
iiflpoftant being tne Capuehios (f«) 

Except Capuchins and Coovrntaal* 
the] ail united in lSg7 under (be nan e 
of the Order of Friai* filinor 

fruei* Ferdisatid (Ixa3'I9I4) 

Archduke of Austria nephew of the 
rmperor Prancis Joseph became heir rraociscanOrder Thesonofawcalihv 
to the Austrun (hron on the death of A**isi merchant he spent hi* rarlv 
Iba Crown Pruice Itodniph in 188V years in pleasure An illne** follow 
lie contracted a rnorgatutic mamaita mg his return from bu iiapneoRment 
with Countess *ophU Chniek la tVOii at renigia— he ba I been captured in 
It was hi* ambition to strengthen the battl — made him di. satbfied with hi* 
Centra} Government at the expeme of way of life He began to devote him 
the Greater “^rbia movement in the self to works of chanty Jleeting a 
hlav provinces Hu* murder by Scr leper one day he passed on owing to 
bians at ^rajevo la June 1014 led to his horror of this disease butretumed 
the Anstrun ult matum against Serbia gave the 1 per af) his money and 
and aub*equ ntly to the World \Aar kuwed his band He devoted Ins life 

Francis /oaeph I (t830-10i6) Lm to serving lepers and beggan but dis 
perorof Austria anl King of UuDn» ishented by his father for (ear he 
succeeded his uncle Ferdinand 1 In «li>utd give alt the family a wealth 
1818 Dunngtheearlyyearsofhiareim away he took to a life of poverty 
a centraJned bureaucracy was estalw spending It* time preaching Gather 
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mg disciples he obtained sanction from 
Pope Innocent III in 1210 for his 
order of preaching fnars (see Francis- 
cans). After a vision in 1224 he is 
said to have found his body marked 
with the stigmata of Christ crucified, 
the marks of the nails on the hands 
and feet. He was canonised two 
years after lus death His character 
IS marked by his devotion to " Lady 
Poverty," and by his joy and delight 
m nature, expressed in his Canticles to 
the Sun 

Francis of Sales, Saint (1507-1622), 
Bishop of Geneva (1002), best known 
as the author of A Treatise on the 
Love of God and An Introduction to 
the Devout Life He was closely 
associated with St Jane Frances de 
Chantal (qv) in founding the Order 
of the Visitation 

Franck, C6sar Auguste (1822-1800), 
greatest French modem composer, 
was born at hiige, and studied at the 
Pans Conservatoire He was organ- 
ist at St Clotilde for 30 years, during 
which time he composed much of his 
magnificent organ music Franck's 
influence on younger French com- 
posers was very great, and he num- 
bered among his pupils d'lndy, 
Duparc, and Chaussan Apart from 
his organ music and his beautiful 
oratono, Les Beatitudes, Franck's best- 
known worlcs are Ins D Minor Sym- 
phony (1889), Symphonic Variations 
for Piano and Orchestra (1880), Violin 
Sonata in A (1880) and Les Djinns 
(1884), besides such songs as La 
Procession and Pams Angelicits 
Franco-Austnan War, The, fought 
m 1859 between Franco and Austria 
over the question of Ihitian unity 
The failure of 1848 showed that Italian 
unity could bo achieved only by 
defeat of Austria, as the plains of W 
Italy were under the rule of the 
ilabsbiirgs The Kingdom of Pied- 
mont and Sardinia had aided the cause 
of Italian umty m the '48 revolution 
Under King Victor Emmanuel and his 
Pnmc Minister, Oivotir, this state 
became the Imdcr of tlu movement 
for unity. The aim of Ca\ our was to 


unite Italy under the rule of ^lCtor 
Emmanuel By aiding England ana 
France in the Crimean War he hoped 
to win their assistance m defeating 
Austria Napoleon HI promised 
•assistance if Cai'our could find a 
reasonable pretext for war, and in 
return France avas to have Savoy and 
Nice These terms were put down m 
a secret treaty in 1868 Austria 
provided the pretext herself hy send' 
ing an ultimatum to Piedmont requir- 
ing disarmament and invading that 
country in 1860 There were spon- 
taneous risings in Italy, and the 
French marched into Lombardy to 
fulfil their promise to Cavour 

The French, with Piedmontese 
assistance, defeated the Austrians 
in two battles — ^Magenta on Jan 4 
1868, and Solfcrino on June 24. At 
Villafranca Napoleon HI concluded at 
armistice with the Austrians. Lom- 
bardy was to bo handed over to Savoy 
but the rulers of many Italian States 
such as Tuscany, were to return, am 
an Italian Confederation was to m 
formed under the presidency of th< 
Pope This settlement was rojcctci 
by the Italian people themselvM 
The Central and N States decided foi 
unity under the rule of Victor Em 
manucl This was carried out in 1800 
and Napoleon was given Nice am 
Savoy to gam his adherence to thi 
new provisions Tlie same year sav 
the completion of Italian unity, sav< 
for Romo and the adjacent terntor) 
(see lTAt,iAN Unity) 

Franconia, ancient German duchy 
S of Saxony and Thuringia, originallj 
inhabited by the E Franks I 
gradually lost its identity, and bccann 
merged into surrounding States , per 
tions of the tcmlory now form th 
B.Tvarian divisions of Upper, Middle 
and Lower Franconia 

Franoo-Prussian War (1870-1), om 
of the most important wars of th 
10th cent. Bismarck's attempt t 
unite Germany, partially successful ii 
the formation of the N, Germm 
Confederation, had aroused the fca 
and distrust of the French people 


FnneO'Pnusian Wu 3; 

The Bcttia] conflict came about over 
the candidature of Leopold a member 
of the llohcntollern family for the 
throne of Spam This candidature 
supported bv numarck without the 
knowledge of the Kin;; of Prussia the 
bead of the house of Hoheniollern 
would if successful have resulted in 
coDsilcrabte ptlitical and commercial 
advantages for IVussia Trance 
showed Ucfinitelj that if it were per 


suted IQ war would result Ikfnce 
Leopold withdrew his claim and the I 
hrench t.overnmeiit tried to get ' 
guarantees from the King of Ikussia 
that It would not be renewe<l Ttirsc 
were refused and the French Ambas 
tador was told tliat the affair was 
closwl by Leopolds withdrawal but 
Bismarck published an edited version 
of the hms dispatch in which it 
appeared that the King refused to see 
the French Amba. ador because of the i 
nature of the guarantees demanded 
la France this was considered an 
iuott and a cause for war and war| 
vraa declared by Franco in 1870 
In Aug 1870 the French General 
MacMahon waade(estedatN\Orth and 
Alsace Uy open to the German Army 
Ilazaine waa defeated in Lortaine at 
Spichrren These military disasters 
were followed by a imliticai one the 
overthrow of the OlUvier Miuistry 
This had the sequel of giving the 

E reatrst Influence to the Empress 
.ug^nie and Icil to the fatal policyofl 
tryingto keep (heseatof war awa\ fiomj 
Paris at all costs The surrender of| 
MacMahon and the French Army and 
the capture of the Fmperor Napoleon 
III at Sedan was a crushing bmw to 

The Lmpin. was overthrown as a 

f rovisional Government was formed 
‘axis under a revolutionary Govern 
ment the Commune (? e 1 held out 
against the Cermans for some months 
in spite of famine Outside PaiiS' 
Gamoettv tried to raise the j rovinces ' 
The I rcnch gamed a victory at| 
Coulmiers but the lutrender ofi 
Uosaine at Mets crushed all hope ofi 
driving the enemy out of Fnmce I 


0 Franktort-on Ma 

Peace was concluded in 1871 Atsa 
and Imrrainc were ceded to German 
and a huge indemnity was pai 
On Jan 19 1871 tlie German Lmpi 
was proclaimed and \\ittiam I 
Prussia was jrotlaimed German Er 
pt-ror tbeceremon) taking place in tl 
Hall of Mirrors of \cr3a1ltes whei 
<8 }ears later defeated Genual 
signM the Treaty of \ crsailles 
Frasc-Ureors irregular troop 


armed with rifles but not wearu 
uniform and usually not subject 
military dLtciplme The term w. 
hrst api lied to the franc tireurs of tl 
Iranco-iYussian Mar They were us 
alls shot when caught by the German 
Ftankalmoin. tet Tsiniaa 
Frankan Gilbert (b isaf) Driti: 
author He entered business ar 
travelled round the world from 101 
to 1014 enlisted and waa on actii 
service m I rance from 1015 to I el 
1019 wlien he was invalided from tl 
*>rvice Ills orks include 0ns 0/ C 
(lOiS) ris Cxns (1010) Tkt CHy i 

I tor il0l7) T^e Judgmtnl of la 
.ItaUo (1019) Ont of Tktm and ItU 
.Jtttkton Cigar Ml chant (1010) Tl 
Stedt of knchantmtnt (ID 1) Mu 
Maids and MurCsrd nor (10 3) L%fi- 
and trica (10 5) My OnstnltmtHh 
Jourmy (10 0) Dane* LiiUi Cenil, 
man (10 0) Mar/in MaAs Bilin 
(1030) Piter Jachson ani Olhei 
(1031) Christophir Strong and It-iiii 

II OMSK and II alters (103 ) 
Fraskeostem, see Skbli-ev Mas 

Molutokscraft 
Ftanklort, Treaty oL th treat 
Signed on Alay 10 1871 by Germ in 
(fiismarck) and 1 ranee (ToUrs) a(t< 
the aurrcnler of Pans It provide 
for the cession of Alsace and part < 
Lorraine and the payment of a 
iademnltyof OOmilli^nstoGcrmin) 
FranklTirt>«B Main, German cam 
mercial an! banking town the tirtt 
I Uee of Goethe on the K Mam 1 
llesse Nassau U is at the head r 
the lihme navigation Large indus 
tries have grownup Including nuchin 
lery printing clothing chemicals an 
*—* * large trade in agn 


brewing 


Frankincense 300 Franklin, Sir Jokn 

cultural produce IS earned on Notable Almanack His business prosjOTfil, 
public buildings are the cathcdial and in 1737 he became Postmastci nt 

(Olh cent), Licbfrauenkiiclie {)4th Philadelphia, organised the kfst circu- 
cent ), Rbmer, Saalhof, which possesses latingJibrarynnd thefirstfireinsurancp 
an c\colIcnt picture gallery, and the company m the U S,A., and louiulml 
Royal Institute, a famous medical an academy (1749), which later ‘brew 
research centre Many Holy Roman the University of Pcnnsylvaiun. Pia 
Fnipcrors were crowned here, and for iiig this peiiod Franklin carried out 
several centuries until the union of a series of electrical cxpcrirrtcnn, 
Germany it was one of the four free He was a iiiciiiber of the Pluk’ 
cities Pop C51,000 delphia Assembly (1701-04), and joint 

Frankincense, gum resm oblnmcd ControllerofthoColonialPostnlSemic- 
from trees of the genus Boswelha, used Ho was also agent in England fw 
in the malung of incense, and in the American colonies during tlii< 
ancient times medicinally It w.is period, and following his return from 
oncofthcgiftsbroughttothcinf.ini England (1702) opposed Britain s 
Jesus by the Three Wise kicn cl.iim to tax her colonics 'witlimit 

Franking, the light of sending letters granting them representation On 
free of charge It was claimed, for the outbreak of the War of Inds 
letters both sent and received, by the pcndcnco (1776) ho became a leading 
House of Commons in 1000, and fully organiser for the American Govern' 
legalised in 1704, when all members of ment, and took part in the Continenial 
both Houses were alloued to send 10 Congress in Philadelphia He visitol 
and receive 15 letters a day gratis France (1770), where, by the allinnco 
The privilege was withdrawn on the of 1778, he secured funds and militan 
institution of penny postage m 1840 assistance against England Hisgennis 
It IS now used onlj' by Government was iinivereally recognised, ‘ and jm 
Departments Franking in llic exerted a profound inflticiico on Uio 
United States was first allowed in radical French philosophers of hi* 
1770, and extended to nearly all time Before n turning to Anicnca * 
olficials and those in public service (1786) he concluded coimncrem' 
'Ihough abolished in 1873, it was treaties with Sweden and P/ussm 
gradually reintroduced, and is now During his hist years he presided over 
widespread The word is also applied the Supremo Executive Council o* 
to the stamping of postal packets by Pennsylvania, assisted in drawing "P 
machinery instead of adhesive stamps the Federal Constitution (1787), nml 
Sec aho National Health Inswkance IttI the movement in Congress for the 
Franklanfl, Sir Edward (1826-1800), abolition of slavery. Franklin's vet-, 
was bom in Lancashire, and educated satilo genius is displayexl in his ninny 
m London, Marburg, and Giessen Ho boolcs and pamphlets on philosoph)'. 
was Professor of Chemistry at Queen's science, polities, and economics. 
College, St Bartlioloniow's Hospital, Franklin, Sir John (nso-lSlT). 
the Royal Institution, the Royal Biitish rear-admiral and explorer Be 
College of Chemistiy-, and the S Ken- commanded nn expedition which ex- 
sington Normal School of Science He plored the Canadian coast ovcr/nncl 
published works on organic chemistry, from Hudson Bay to the Arctic Se» 
eoal-gas, town drainage, and climate (1810-22). and along the* Alaskan coast 
Franklin, Benjamin (1700-1700), (1820) In 1846 ho sot out, in com- 
American statesman, philosopher, and maud of Brebtis and Terror, m »•' 
author He began life in Philadelphia attempt to dhscor'er the N W. Passage 
asapamter, visitcdEngland (1724)and to the Pacific After many search 
on his return became publisher of The parties had been sent out. M'CJinloek 
Nc 0 England CouranI, The Pcnn~ ascertained in 1800 tliat Franklin 
vv/ra«ia Gazelle, and Poor liuhard’s and his party hid iicrished in the 



Franb 341 Frederick. Emperor 

Arctic alter discovering the N \\ At tiie head of the Cariboos gold is 
Passage tboughtbeyfaadsottraversed fouiul rushes have taken place there 
It Only the first 100 m of the nver are 

Franks, a federation of Teutonic navigable 
tribes during the 3rd cent a d com F^nd, a wilful misrepresentation of 
pnsing the Salian Tranks and other facts either by conduct false assertion 
lesser tnbes They were defeated by or such suppression of part of the 
the Roman Emperor (a P 3o 0) but truth as makes the rest piositjvcly 
under Clovis e 480 rebelled and be false with the result that the innocent 
came independent once more Clovis party acts upon it and suffers harm 
extended the territory of the con The only intent necessary is that 
federacy adopted Christianity and pbintiff shouldactuponthestatcment 
founded a dynasty of kings the Fraud gi rs rise to an action for 
Merovinguiis succeeded by the Caro damages and in the case of a contract 
lingian dynasty whose most famous permits the plaintiff to rescind the 
scion was Chari magne contract A statement is wilfully 

Franz Josef l^nd, group of barren false if the defendant docs not genu 
islands in the Arctic ocean N of mely believe in its truth To be 
^ovaya Zemlya Trappers occasion actionable it need oot ev n be wilful 
ally winter here and fox and beat if there is a contractual relattari 
pelts may be obtained The islands between nIaintiS and defendant in 
were discovered bv Julius Payer in volving the duty to use cart in the 
1812 and evplorevi bv I^igh South m-iking of atatements tg architect 
1881-2 They vsere further explored and employer or a fiduciary relatmn 
and auTveyed by the Northcliife ship s g trustee and beneficiary 
Jackson expedition 18d,r^ firea company promoter and the public 
t -hOOOsq m >n the event of negligent Ulae state 

Frascati, Italian residential town menta contained in a company proa 
in the Rome provinc t 18 ni S E pectus or where there is a statutory 
of Rome ft dates from the 0th cent duty to give correct information 
Thi. Young Rretender died here But a representation as to the credit 
lop c 11 060 of a thirl person is not actionable 

Fraser Claud Ixivat {I80i)-ID I) unless made m wnting and in order 
English artist bom in tendon who that that person may obtain credit 
decorated and illustrated a number of Fraud is also an element in many 
books and broadsheets After the crimes eg obtainingbylalsoprctences 
World >\ar be became interestedin the embeisicment (?v) etc Set also 
theatre Hu best known work is the iMjuaioua Taiseiiooo Rassingoff 
stage settings and costumes which he I^azer Sir James George, 0 M 
deagned for The Beggan Oproanl (6 1854) S^ta anthropol gut and 

As Vou Lift* 31 both in 16*0 writer is the author ol T* Golden 

Fraser Biver one of the most Dough (1890-1815) 1- highly im 
important rivers in Canada length portant volume on comparative re* 
e 740 ra Ris ng in the Rockies in ligian mytlu and folklore Among 
two streams not far from Mount hu many other works are ToLmism 
Columbia it joins and flows raughty and Ftagamy (1819) FoUi-lore in the 
b W until at the head of the Canboo Old TesIdmenI (1018) and hu moiiu 
Mountains it runs due S lalhng Into mental translation and edition of 
a valley and turning W to empty thu^nias { nd ed I9l*) 
into the Strait of Georgia near Van Frederiel^ name of three Holy 
coaver Its chief trilS tary is the Roman Lrapeiors 
Thompson which joins »t at the TaaDsaicK 1 (e ll*3-l*W) see 
beginning of the valley and farther Sakbarossa 

Inck the Quesnel and the Ciukotin FaEDEatca II (1184 1*50) became 


Frederick I 


“98. and in 1214 

ri “r Otto ®'»Pero'' against his 

ival, Otto lA' He founded Naples 
University (1224), and in 1228 he led 
captured Jerusalem, 
and on his return defeated the papal 
forces, which had invaded his Itelian 
^minioM He established absolute 
iple in Sicdy vhere he mainly lived 
in tte midst of an onentalised Court 
Frederick III (1416-1493) became 
iSm (as Frederick IV) m 

1440, and by pledgmg the adherence 
papacy secured the 

fl485l W hv* tt Hungarians 

1 ^ by the marriage of his son 
Ma^ihan, to Mary of Burgundy 
family, the Habs- 
T PO'verful m Europe 

Fredenck I (1657-1713), 1 st King of 

Frederick HI 
^ Brandenburg m 1688, and sent help 
E^'Jsod ™ Orange for his invasion o^ 

r^rJd °f. Spanish Succession, hese- 
cured tte royal title from the Emperor 

Acad^mv 0^5*''"'^'^ the 

of Sciences at Berlin (1707) 
Fredenck n (1712-1786), of Prussia 

mther, Fredenck AViIbam I, m 1740 
He was a discinle of Voltaire, and ruled 
as an cmightened despot He re 
org,anised the army, and^in thi svam 
V 'v wrested Silesia from Austna 
™ ^“regarded as his supr^e 

HnTn"?i'^ bimself niUi^Eng- 

land (lio6) against Austna, France 
“a'l Saxony, and m-' 
TOdcd tte last, thus precipitating tlie 
Ses-en Years' War Prussia's S 
established the kingdom^ a 
leading European Power Fredenck 
annexed Polish Prussia (1772) and 

War"a--fii’“ Bavanan'succUmn 

tlic '• regarded himself as 

nnd ^ “^f^senant of his people" 
and apart from his military interests' 
and^™^w^"‘''f‘0’^nd agriculture,’ 
^f^Ki V education, though he 
ptablishcd a tradition for unscrunu 
lousness m Prassian foreign pSicy ^ 
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Fredenck m (1831-1888). King of 
Russia, also Emperor of (jcmianj 
He manned Pnneess Victoria of Great 
Bn tain in 1858 As crown pnnee he 
was a strong Liberal, and influenced 
the foundation of the German empire, 
frequently opposing Bismarck He 


^mmanded forces in the wars wnfh 
Denmark (1864), with Austna (1806),. 
and wth France (1870-1) He became 
regent (1S78) and Emperor of Germany 
m the year of hi s death 
Fredenck Vm (1843-1912), IGng of 
Denmark, succeeded his father, Chns- 
tian IX, m 1906 His second son, 
Gharles, mamed Rincess IMaud, 
daughter of Edwurd VH of England, 
was chosen King of Norway (1905) 
the name of Haakon VH 

Lotus, Pnnee of Wales 
(jJ117~1751) , Pnnee of Wales 1729, 
eldest son of King George II He 
mamed Augusta, daughter of the 
wuke of Saxe-Gotha, his son later < 
becoming George HI His dissolute 
fife, and his hostility to the Enme 
Minister, Walpole, brought him into 
disfavour with lus father, who ordered 
him from St James’s Palace, and 
refused him a command against the 
Jacobites (1746) 

Redenck Wilham (1620-1688), the ' 
Great Elector " of Brandenburg 
Un becommg Elector in 1640 he began 
rehabilitation of Brandenburg and 
Prussia from the losses of the Ihi'rft 
xeats \Var He annexed E Prussia, 
sovereign over Prussia 
by the treaties of 1057-60, and de- . 
ftated the Swedes at Fehrbellin, 1076 ' 

e real founder of Prussia, Fredenck 
armies, founded a nav}, 
pomoted trade, and encouraged the . 
domimons Huguenots wnthin his . 

Wilhnm I ( 1 688-1 7f0), 
Frussia. fattier of Fycdcnck 
we Great, succeeded Frederick I m ' 
1713 Founder of the Prussian mib- 
iiT,^ system, he fought wiOi success 
n-nm ^^‘jBborough at Malplaquct , 
"Wd later annexed Gclderland 

and part of Pomerania (1720) His great 
achievements m internal adntims- , 
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tration included fiouicial and agnruitt s/io Pbotsstantisu Baptists 
refonn the fostenn;; of indostnes Methodists etc 
the constmctioa of schools and the I^e Church Federation, sesFEOERAX 
organisation of an efficient bureau Coithcil of Evangelical Free 
cracy tkimxers 

Fndetiek Willism n 97} Free Cbnrcb ot Scotland, a body oi 

King of Prussia succeeded his uncle Scottiah Presbytenans which seeded 
Fredenck the Great in 1766 Ilewas from the I^sbytenan Church of 
a patron of Beethoven and Nfozart Scotland in 1843 the moiement. 
but an ettreinely indolent ruler lie headed by Br Thomas Chalmers 
introduced repressne religious mea (ft) being known as the Disruption 
sores establishing a Protestant in Lay patronage re^tablished in Scot 
quisition in 1701 In 1 0. he joined land by an Act of 171 i as disliked 
Austria in a war against the French by the Scottuh IVnbs-tenan and in 
revolutionaries who forced him tosar 1634 the General Assembly passed the 
render his territories W of the Fhine \eto Act whereby no pastor could 
(1 S3) He extended his dominions be imposed contrary to the wiU of the 
by the partition of Poland but his congregation Courts would not admit 
teign, generally was marked by a the legality of this and the English 
nations! decline Parliament refused to remedy matten 

Frederick Wilham in (1 70-1840) many Scofti h Presbvtenans broke 
King of Prussia succeeded his father awav and formed the Free Church of 
Iredenck Uilliam I( in 1 97 His Scotland with Dr Thomas Chalmen 
kingdom was finally conquered by as first Moderator Fond came from 
Napoleon at Jena in 1606 and by the xoluatary gifts and the Free Chotch 
Treatyof Tilsit (1807) Prusia vtitually was most active in the 19th cent In 
became a French dependenct Aided 1880 a s) lit occuned over the q^arstiiux 
by Stem and Scharnhorst. Fredenck of Liberal theological views In 1900 
William reorganised the army and the Free Cbor^ and the United 
with Austria and Russia ovinthrrw IVesbytrrian Church joined os the 
Napoleon at Leipzig (1813) After Unitrd Free Church of Scotland 
1815 he joined Alexander of Rossia A small remnant ot the Free Church 
in the Holy Alliance and co-operated refused to combine Finally in 10 9 
in Mettemich s policy of potitical re the Ltuted Free Church of Si-oUand 
pression Me Laboured to reunite foiacd the Established Church and 
nussia and effected an aereeiDent formed the Lntled Established Church 
between the Lutheran and Keformed of Scotland ‘^a elm Scotland 
Churches in 1634 Church of 

Fredenekshnrg. Battle at (\mericaa Freehold, ut Estate Tenure. 
Civil War) (IhK 13 1862) the Free Lance, originally a soldier who 
Federals under Central Uurnside fought as a oiercenary for aovone 
attacked tbs Confederates nnder Gen who would pav him for his «ervve 
era! Lee who were occupying a strong The term is now spj lied to a writer 
position on the hills they were te artist photographer etc who wor^ 
jAilMd but Leo was unable to fbtlow for the newspapers ot pim«Six_aW Vnt 
Q{ his advantage fsnotonth regular staff of am such 

Frsebench. in England Iherightofa pnblicatiun. Also often appled to 
woman during widowhood to an tn anyone wt o is not albed to any party 
terest generally coc-third in her late pobtical or otherwise 
bmbands copyhold land abcdished Free UhraneS, libraries supported by 
in I9.,5. muniapalitiee counties or charitable 

Free Churches, a emenc title cover mstitutH ns and available to the pnl4 c 
ing tho non-esubitsbed IVotestant free of ehoige. The first was esiab- 
Cbuitbes in the Edited Kingdom. Iuhe<) in Manchester in I6MI Tbe 


Freeman 
Library Association of KneUnrl 

founded in 1877. and since^ 1881 ^"ts. Ports or special ouav 

f contributed huge vSsefs^T'^® loaded and unloaded^fron 
iSes M ° formation of pub^° nny nationality are not sub 

iior^es Municipal free I.hr=...i “5 import and ™ 


— ..v-siv; j. rusts Have contTihiif«,i i, — "uere goods loa 
sums to the formation of Vessels of any n; 

POr'S^n ify! ^nipifrt 'and'er^rt VXerd 

^mmonest fn fontrol St^go and etrr 

sprat annifni?™* jf2 millions is mny be earned on uitb 

on their iint^ f^gland and Wales ^'’co ports, tvhic 

2 E;£f c.”” 

°isssz “ »—«.<.» £ 


nor 


company, iig the 

London Frpf*rinTY» Company of 

companies by anprentir 
inheritance. ^or^S'ft P' P^^^^se, 

men of borough? witl™ 
and duties, and the tule 

Sx;L"'’;r.,“ P"“3 

WM'.'SSr,™™ A"»lmT>W 

at Oxford (1884-02) Professor 

•/' « 

mS"“cS,Sm’ bf f •“'« 

originated mti, Snln™ ° ’’“vc 

ingoftheTemp]?buOn?fr'^ 'i'" ‘'“’W- 

dating from tL mm J Sh 

|?cStmeSfth"y d”o 
Church forbids ite Catholic 

come iUtso?s The ^c- 

masons maintain ori Foglish Frce- 
«nd daug?teS'" f sons 

coased A&ons and '»c- 

institufions fh??oi?M'’ 

Pic in Great Onn„^ Icm- 

opcnedin 1033 T« f^ndon, 

oi the society and 

^ '■cuarlcable^buildinA “''‘^^"‘cctUKiIly, 
?5y)c. It IS tJic mode^i’ 

Freemasons woro «ie 

noy, aUhough budding liirt 

Ployed m tlfe Vit?aT eF "c cm- ' 

mainly y.e„.to-dobus?n^““:,^‘='^ arc 


Knrn^ ’ -^anzig, and Hambu 
Pemn^’ ^°"S'Kbng, Singapore, an 
m the ?J S Fa®f> and New Orlear 

wh^®^“’ ^"^Srant white, waxy floyi 
a ^ one-sided raceme o 

bend “ nght-angle 

It may ^^icfiower-bcannglengtli 
of p'n??'^^ grown Out of doors in the S 
border®^, n”? '"'I sunny wcll-dramct 
Tile bii/ht, ^'ch sandy soli 

deep and%=^"‘^ Aug^2 in 

Sd bn '”r •'‘P“''‘' und the plants 
■mould be protected m ^ 


and 



Freestone 3i 

Freestone, bedded sendstone in «Uch 
the individual beds are not subdivided 
into lamins and which in the ab- 
sence of this minor stratification can 
be cut into bloclis in any directioa 
without the blocks showing a tendency 
to split in one direction more th^ 
another Hence it makes a good 
building stone The Craigleith sand 
stone of Edinburgh is a well known 
freestone 

Sometimes the term is applied also 
to limestones such as the oolitic lime- 
stone of Bath (m< Batbstovb) 
Freetown, port and capital of Sierra 
Leone Public building include the 
tVilbcrforce Hall Cathedral and 
several schools one of them opened »o 
IS^SbythePrinceolkkalea Formerly 
extremely unhealthy Freetown has 
been made fit for Faropeao residents 
by a new and thorough system of 
drainage Pop (19311 fiS 400 
Free Tnde interaadoaat trade 
without import taxes Free Trade 
almost ceased to ex st in the world 
when Great Bntam the last great 
tree trade counUj abandoned the 
system m 1031 5ee afro Tantaps 
Free Terse, a form of verse of which 
it IS haixUy possible to give any but a 
negative definition In it all the 
tr^itional canons of form metre and 
rhyme are rejected and it depends for, 
Its music upon the rhythm of cadences 
apt to or suggested by the matter or 
substance of each individual poem 
and each individual 1m of such a 

K m It has been widely used in 
ope sine and immediately before 
the Worll \\ar but it is actually 
much older than this Much of the 
^nthonsed Version of the Bible and 
notabi} the Song of Songs is Free 
Verse at its very best It has been 
used by among other poets Richard 
\.ldmgton T S Eliot and Ena 
I^5und 

Freeting point, the temperature at 
which a liquid assumes the sol d state 
The freezing points of pure substances 
are constant under the same conditMos 
of pressore (a variation in which causes 
a slight variation in freezing point) 


Fmeb Chalk 
but the presence of substances in 
solution in a liquid has the effect of 
lowenng the freezing pomt Thi 
phenomenon is both of practical and 
theoretical importance Practically it 
IS made use of in the manufacture of 
freezing mixtures which consist of 
aqueous solutions of vanous salts 
usually sodium chloride These soln 
tions can be used in refrigerating 
machines since they remain liquid at 
tetDMratures considerably below that 
of the freezing point of pure water 
The theoretical importance of the 
lowenng of freezing point by the 
presence of a solute is based on R^nlt s 
law which states that the lowenng of 
freezing point in thesameweightof the 
same solvent caused by equal weights 
of various substances is proportion^ 
to their molecular weight Tbs is 
therefore an excellent method for the 
det nnii]atjonofmoleeuIarweight,and 
(t IS used to a considerable extent 
eepecully in research work in organic 
cneniistry where nevr and complex 
compounds are continually being pro- 
duce the detetmination of whose 
molecular weight by other methods 
would be tedious and difl'cult The 
solvent used in these cases is ver> 
often camphor which has a freezing 
point of 175 C in the pure state 

Freihnrg im Brelsgan, German town 
in Baden c 70 lu S of Strasbourg 
at the foot of the Schlossbcrg hotablo 
buildings are the tmiversity (13th cent ) 
and minster (13th cent ) There are 
manufactures of tobacco s Ik but 
tons paper and musical instruments 
Freiburg was the scene of several 
bottles in the Thirty hears War 
Pop 91 800 

rremantle, port and town at the 
mouthoftheR Swan In Australia 
Manufactures include sbipbuildmg 
metal (ouadiite brewing tanning 
saw milling fop (1931) 35 000 

French Sir John, se* hpaxs Jons 
DSNTOV PiNKSTOKB rsCNCH IST 
Carl ov 

French Chalk, a form of steatite or 
talc (j V ) used by tailors foremwkmg 
cloth for which its soItnaK -> 
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bility on the matenal make it very 
suitable It is easily removable when 
desired, however It is used as a 
dusting agent to prevent adhesion of 
tacky surfaces, as a filler m plastics, 
and to polish floors It is at once 
distinguished from ordinary chalk by 
its greasy feel 

EYench Congo, name of the French 
colonics in Afnca until 1910, when the 
official title was changed to French 
Equatorial Africa (g v } 

French Equatorial Afnca, is the 
general name given to the French 
colonies of Gabun, Middle Congo, 
Ubangi-chan, and the Chad territory, 
of w'hich the capitals are respectively 
Libreville, Brazzaville, Bangui, and 
Fort Lamy Frontiers have been 
defined by’ treaties, and are S , the 
Congo , N , Italian Libya , E , 
Anglo-Egyptian Sudan and Belgian 
Congo, and W , Nigeria The coast is 
short, and extends only between 
Libreville and Loango The tem- 
tones, which are administered from 
Brazzaville, arc watered by affluents of 
the Congo and the Shan, and other 
non-navigable streams The entire 
region is backward m development, 
though there are great resources of 
timber, rubber, and palm oil Coffee 
and cotton are being introduced, and in 
the Chad temtory, which is the only 
district not heavily forested, herds of 
cattle, shet-p, camels, and horses are 
raised Iv ory and ostnch fcatlicrs are 
exported, and there art believed to be 
deposits of lead, zinc, and copper, in 
various districts The Trench have 
cstabUsbtd schools, telegraphs, and a 
railway (opened 1910) bt.t'vx'ca Braz- 
zaviflc and tlie Atlantic 

The Trench arc introducing various 
hygienic and medical measures, but 
disear-c is nfc, and the population tends 
to shrink Govcnimcnt is earned on in 
eachctiloDj by' a Lieutenant-Covernor, 
responsible to tlit Govtmer. who is 
avisted bv' a Council and a Sccrctarv- 
Geaeral 

Irench inflamct began on the 
oiost, steadily extending inl-ond after 
Statiley's explo-ation of the Congo. 


Other settlements in the Upper Nile 
district were joined to the 
territory, forming the nucleus of the 
great b/oc which now exists 
efforts at private enterpnse vvitn 
State aid w'cre unsuccessful, and law 
the Government took full control, 
establishing the whole colony m its 
present form in 1910 Total area. 

912.000 sq m , pop (mostly negroes) 
(1931) 3,192,000 (3000 Europeans) 

French Gmana, sw Guiaxa, 
French 

French Gnmea, Trench colony on the 
upper W African coast, lying bctvvcsD 
Portuguese Guinea, the French Snaan, 
and Sierra Leone The surface wa- 
sists of a number of terraces rising to a 
high tableland The chief nvers art 
the Niger, Senegal, Gambia, and 
Grande The climate is wet and hot 
Large crops of nee, millet, fruiL ana 
coffee are prod need ; palm oil ana 
rubber are exported, cotton good^ 
machinery, and wme imported, and 
cattle raised The country is well 
developed, and possesses good cent- 
munications, schools, and social ser* 
vices in the larger towns of Konakrt, 
the chief port and capital, BenU' 
Kmdia, Bokt, and Timbo The wlonj 
comes under the direction of Iirncn 
W. Africa, but there is a fair degr« 
of autonomy under a Licutcn.ant- 
Governor, Measures for the furtheJ 
improvement of hygiene and cducatn® 
are being undertaken 

Known to the early Portuguese CX' 
plorers. the district was exploml in the 
early 19th cent by the French, ww 
entered into relations with tlic oativ« 
chiefs. Fcvcral of whom came voliar- 
tanly under French protection Pros 
tiers with British and Porlupicve p*^' 
sessions were settled by treatv Am, 

91.000 sq m ; iiop (1931) '2,237.WX 
(1100 French). 

French Indts, general name for t5-< 
Trench povsessi ms m Indn, wbkl 
cover a total area of z 200 tq w 
They' tji,.miy cons.et of cities and 
their environs Foadicherry is tfa 
most important, and others are I'uk 
fj.ttci, Vibenour, Qiardcmagorc.Ti.’Oi!' 
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bouvanc andMahi They are divided for example be some reason for the 
into the five provinces of I^ndicherry vanous spellings parltr pariat parlats 
Chandenagore ICanlcal Mahd and parlail parhisnt parU vtuch all have 
\anaoii. Chief crops are nee and approximately the same sound 
ground nuts There are flocks of [vahkiA] Latin was a highly inflected 
cattle and sheep and a few cotton and language and Vulgar Latin was onlj 
jQte mills Total pop (1031] ‘*88 800 less so The various spellings listed 
French Indo>China compnses Co above repr sent vanous French \ul 
chin China the protectorates oi An gar Latin inOections of the verb parter 
nam Cambodia Laos and Tbnking and originally these n ere distinguished 
(qqv) Kwang Chan Wan is leased in pronanciation as well as in spelling 
from China The entire territory is Up to about the 16(h cent French was 
administered by a Governor General (as was also English) pronounced more 
and each protectorate has a Resident or less as it was spelt but chiefly 
Superior Trade and finance are mao owing to the invention of printing the 
aged by a grand council and bysmallef orthography became fixed while the 
eounclli for the proteetoratee There spoken language went on changing 
IS a common b dget and common Thus while the written language re 
defence postal services public works taioed many inflections the spoken 
railways customs and educadon language lost them and one spoken 
The mam exports are nee rubber coal word came to be represented by s'ari 
fisb pepper cattle and hides sine ously spelt grammatical forms The 
and tin Imports include textiles result i that while French ortho- 
manniaetured goods and oil Area gnphy has little more relation to the 
SSflOOOso m pop (1031)21650000 pranunciation than is the case with 
(40 000 Europesos) See also lon^ I^iish it has the advantage of udt 
Ckika eating to the eye the grammatical 

French Language. The. is the form la relationship of words to one another 
w^ch Vulgar Latin developed in H inasentence 

France being the league d oil as div A salient feature of the phonetics is 
tmet from the larme docot Froveofal the presence of nasalised forms of the 
{qv) of the S The words oil and oe vowels a e o and u a change which 
are respectively the Old French and came into the language at about the 
the rrovenfalloryes the lonner being llthcent The other main character 
derived from Latin Aoc iKud ( this is istic which strikes the foreign ear is the 
It j and the latter from Latin koe precise and staccato effect of French 
( tnis ) Of this N language there speech This is due to the ^most com 
were and still remain several dialects pJete absence of a stress accent which 
acp<i>atr the most mportant of which Tesu(tsiQ.asaccessiono{almcistequaUy 
(m Its relat on to the English language) stressed syllables which are poured out 
wasthatof Normandy butitwastbe rather like shots from a machine gun. 
Frfl letex of the lle^e France whiA InthBdevelopmentofitsvocabalaty 
became the standard dialect which is andgrammaticalandsyntacticalstnic 
now known as French By the 16th ture there are three mam periods of 
cent FriiMCirn had definit ly estab* French Old French (before the loth 
lished Itself as th language of France cent) Middle French (c IfOO-lCOO] 
and the other pa ots su^ as Petard and Modern French 
have survived s nee then only as Old French nouns and adjeebves 
dialects had two distinct cases nominative and 

In considering the phonct cs or pro- accnsative but thtse d stinctioos 
nnnciation of French the first fbuig vani hed in the lath cent Now there 
that must strike the observer is the isnodifierence eiceptmthc rspeUmg 
remoteness of its connection with the between the singular lea e and the 
or^ogTsphy or spelling There amst plural itvrts The plaral m t hu 
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become the regular rule, and many of 
the departures from this rule are 
merely the result of certain phonetic 
considerations As m English, only 
certain pronouns have preserved the 
older system of declensions Adjec- 
tives have developed in the same way 
as nouns, except that, since French has 
two grammatical genders, they have 
both a masculine and a feminine form 
All the features of modem French 
grammar, including the conjugation of 
verbs, have developed more or less ac- 
cording to one principle One parti- 
cular form of the Vulgar Latin declen- 
sion or conjugation became the pattern 
to which all French nouns, adjectives, 
and verbs tended to conform , and 
though French still has four conjuga- 
tions analogous to those of Ixitin, 
these do not differ from one an- 
other so ividely as do their Latin 
prototypes 

In Old French the words of a sen- 
tence could be placed in several orders 
without affecting the meamng, simply 
because the meamng was clear from 
the grammatical casc-cndings which 
were still preserved But when these 
inflections were lost, it became neces- 
sary to make the meamng dependent 
upon the word order , and the regular 
sequence of Subject, Verb, Object was 
evolved Again, while there was still a 
difference in pronunciation between 
such words as parlats and parlatt, it 
was unnecessary to distinguish these 
by prefixing the pronouns je or if, 
and the modem use of pronouns with 
the verb became inevitable in order to 
avoid confusion when such phonetic 
distinction had disappeared 

The actual vocabulary of French is, 
as has been implied, in the main 
derived directly from Vulgar Latin , 
but a certam proportion of it has been 
borrowed from other sources There 
has always been, and there still is, a 
fairly steady borrownng from classical 
Latin and Greek, very similar to that 
of nearly every modem European 
language But the very word France 
IS not a I^tm, but a Teutonic word, 
taken from the German Frankish 


conqueror of Gaul ; and there are 
more than 400 common French words 
that are of German origin Other 
Teutonic languages from which French 
has borrow'ed are English, Scandi- 
navuan, and Flemish French has also 
adopted a considerable number of 
words from other Romance languages, 
such as Italian, Spanish, and Proven- 
fal For the relation between French 
and English, see En'glish Language 

French Literature Leaving out of 
consideration certain remoter begin- 
nings, it may be said that French 
literature began with a body of narra- 
tive poems, largely epic in character, 
which are knoivn as the Chansons de 
Gesle These tell of the heroic ex- 
ploits of antiquity, of French history, 
and of Arthurian legend , and the 
most famous of them is the Chanson 
de Roland (c 1080), which tells of the 
last battle of Charlemagne and Roland, 
at Ronccsvalles (q v ) About a century 
later than this was the work of Chrdtien 
de Troyes {qv)m the field of Arthurian 
legend Lyric poetry in these early, 
times was represented chiefly by the 
songs of the Troubadours (gv) in the 
S , but, in the N , Thibaud de Cara- 
pagne and Rutebcuf were notable 
lynsts The 1 2th and 13th cents saw 
also a great output of popular and 
satirical poems, such as the Romans de 
Renart, a sort of fable in verse, and 
the Fabltaux, short tales in vesfo 
dealing realistically, and often satiric- 
ally, with every aspect of bourgeois life 
But the most important production of 
the 13th cent was the Roman de In 
Rose (qv) Of early prose, the history 
of the Ninth Crusade by JomviUc {qv) 
IS outstanding 

In the I4th cent poetiy was domi- 
nated by the influence of the Roman 
de la Rose , but prose literature was 
enriched by the Chronicles of Froissart 
(?») 

The general poverty of iCth-ccnt. 
literature is emphasised by the unique 
glory of Francois Villon {qv), the 
criminal vagabond, who was one of the 
greatest purely l>nc poets of all time 
Apart from him, the chief work of this 
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century was the historical writing of the dramatists There were literalh 
Philippe de Commmcs scores of dramatists dunng this perioJ 

The media-val Trench drama grew and It is only possible to single out the 
from the itfysferirs dealing with leli three greatest The first of these was 
gioas subjects but a form of light Corneille (10Ofi-168t) who may justly 
comedy was also ijuiclcl) developed be called the creator of the modem 
full of vitality and popular appeal French drama both tragedy and 
In the 16th cent the infiucticeoi the comedy Ilacine (1639-1800) as a 
Rcoasccnce upon Trenchliterature was tragic dramatist is to a great extent 
quickly apparent and was first evident the antithesis and the complement of 
m the poems of CICment Marat fgv) Corneille lie saw the human passions 
But the freshness and new life of hu as paramount over the human will 
man thought found its supreme ex whereas the key note of Corneille s 

C ission iQ Francois Rabelais (gv) thought is the victory of the will over 
ter in the century came a map of the passions Com ille s was no 
poets known as the PUude chief doubt the greater and nobler spirit 
among whom were du Bella/ and but there is in Racine a subtle and 
Roiisard (gf v ) who strengthened and delieate feeling for the nuances of 
ennehed the language by discreet and poetic thought which makes him per 
scholarly imitation of classical word naps the more readable Moliirc 
fonoations In prose the essay was (16 2-1673)isoDeo{tbcfewverygTeat 
created bv Montaigne (qp) whose comic dramatists of the world He 
masterly expre sios of subjective relied for his efiect not upon wit of 
thought and observation has scarcely which there is little id bis work but 
been equalled upon bis capacity for directing the 

Early in the 17th cent a name which searchlight of bis genius upon the 
IS prominent largely owing to later essentially comic elements of any given 
allusions is that of Cyrano d« Bergerac situation His is an appeal which has 
{qv ) who as a dramatist anticipated never failed ol ita res^nse he him 
many ol the qualities of Molidre self leads the laughter in which he 
ll^^ier (1073-1613) wrote biting forces others to join 
satires in the manner of Horace and All things considered the two great 
Juvenal There was a group of est collections of French poetry m the 
euphuists called the Prieieux aod ol 17th ceut were the Fables and the 
grotesque par^ists the ItutUsqvis Contes of La Tontauie (1621-169 ) 
notable among whom was Scarron Ilia masterly control of the French 

i }v) But the poet of the period who language and the full use ho made of 
lad the greatest infiuence upon subsc its potentialities have seldom been 
quent literature was Malb«be (g v ) approached by any other poet The 
who achieved a remarkable return to FuMer and the Contri between them 
purity and simplicity of diction in embrace a complete aod faithful pic 
contrast with the general extrava tore of 17th-«ent life in France exe< 
gance of hia contemporanes There coted with a precision an economy 
were many prose writers daring the and a verbal felicity which remain the 
first halfof the 17tb cent among them admiration of posterity 
beingGuerde Balzac (Foerstr Cktihen) Certain of the prose writers of this 
St tranfolsde Sales ( Fis ZJ/voie) and centurv stand out above the rest La 
Descartes the philosopher Rochefoucauld (1613-1680) lives In the 

Later in the 17th cent which is epigrammatic polish and bnJIiance of 
called the Grand Stiele came a great his maxims l^cal (16 3-106 ) was 
number of the most famous wnters a man of very wide attainments butif 
both of verse and prose among whom be had to rely on his literary merit 
by virtue of the exuberance of tbeir aloae he would still be remembered for 
output pnda of place may be given to ibtPronncial LellersaiidtbeTkouglHs 


French Iiiterature 370 French Literarare 


In pure oratory Bossuet (1C27-1704) is 
unrivalled, not only m the 17th cent , 
but in all French literature It is 
doubtful if the art of letter writing has 
ever been more perfectly exemplified 
than in the Letters of Madame de 
Sdvignd (1620-1696) Fdnelon (1061- 
1715) wrote his T^lemaqite for the edi- 
fication of his pupil, the Dauphm , but 
the work transcended its primary pur- 
pose, for no more scathing indictment, 
the more effective for its reticence, 
could have been written of the reign of 

Louis xrv 

The qualities of 17th-cent French 
literature were epitomised in Boileau 
(1630-1711) who, as a poet, has a place 
analogous to that of Pope in English 
literature, and as a critic was acknow- 
ledged as the supreme literary author- 
ity of his age La Bruydre (1644- 
1690) belongs, in spirit, partly to the 
next century His CaractSres arc 
maxims in which he paints the tedium 
and futility of human life , but he is 
capable of moments of great tender- 
ness " A beautiful face is the most 
beautiful of all sights , and the sweet- 
est music IS the voice of the woman one 
loves " 

The beginmng of the 18th cent is not 
marked by any notable achievement of 
poetry or of the drama , but in prose 
it IS richer. Montesquieu (qv) in his 
Lettres Persanes embodied his views on 
practically every aspect of contempo- 
rarylife, and had a very great influence 
on Voltaire and Kousseau Samt- 
Simon, in his Mimotres, gives a vivid 
description of the Court of Louis XIV 
The Oil Bias of Lesago is a notable 
example of the picaresque novel (qv) 
The Abbd Prd vest, among a great deal 
of tiresome work, produced one mas- 
terpiece in the tale of Manon Lescaul 

Of the dramatists of this period it is 
enough to mention La Cliaussdc, who 
wrote domestic dramas in verso, and 
Marivaux, whose comedies are still 
acted with success 

Tlio dominating figure in the second 
half of the 18th cent is that Of Voltaire 
(qv) ICnown first as a poet, he later 
became famous as an advanced, anti- 


rcligious philosopher , and as such lus 
influence extends far beyond the bounds 
of French literature or of literature m 

general Purely and simply as a writei 

he owes his greatest fame to Candtde, a 
salutary and sympathetic summing up 
of the disasters incidental to human 
life 

The famous Bncyclopddie was built 
under the supervision of Diderot (qv) 
as a stronghold of Reason and Material- 
ism , but apart from this monumental 
work, Diderot has a prominent place 
in literature by reason of his advocacy 
of a return to nature, and, notably, bv 
virtue of Lc Neveu de Jiameau, which 
IS by many considered his masterpiece 
The gospel of the return to nature 
found its greatest preacher in JcM- 
jacques Rousseau (1712-1778). His 
troubled and varied life is of more 
mterest than the bulk of his literary 
work , and it is his Confessions, where 
ho tolls the whole truth about that life, 
that have had a permanent influence 
on the literature, not only of France, 
but of Europe in general and of Russia 
in particular Though he wTOte m 
prose, he was in many respects one of 
the greatest of French poets 

The last great names in pre-RevoIu- 
tionary literature are those of Beau- 
marchais (1732-1709), w'hose comedies 
The Barber of Seville and The Marriage 
of Figaro are at least as great as any in 
the language, and AndrC Chenier (1762- 
1794), an exquisite poet who gave a 
gracefully wrought setting of classical 
verse to the thoughts and ideals of the 
new age The prose masteipiece of 
Bemardin de St Pierre, Paul ct Vn- 
ginie, appeared in 1789 

The Revolution itself, as may be 
readily understood, produced little of 
permanent literary value 
Xineteenth-cent literature begins in 
1,802 witli Be Ghne du Chnsitantsiiie 
of Chateaubriand (qv), the champion 
of the essential poetry and humanity of 
Chnstiamty Chateaubriand was tlic 
herald of the imaginative romanticism 
which followed Before passing to the 
main body of lOUi-ccnt literature, a 
reference is due to the German studies 
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nd romances of Madame de Stafi of It^ranger (1780-18^*) the stories of 
17B&-1817) Prosper M^rimie (180J-1870) the 

The romantic rew-aj and the revolt cntlcum of Saintc-Beuve (1801-1801)) 
igainst restrictive classicism qufclily and the novels of Constant and Stend 
ound poetical expression in the ha) all lemaineil untouched by the 
UW*/a/is»r of Lamartine (1790-1869) more prevalent romanticism 
n the dramas and Oder of ^ ictor Hugo In 1890*60 there began in fact a 

qv) in the less imagmativc but more reaetton against the romantic move 
•ijoal and correct poems of Alfred de ment which vras expressed in the 
^igu} (1709-1863) and a little later in ^losophie positivism of Comte 
the subjective Alfred de Musset (1810- Iteoan and Tame as well as in purely 
1837) an 1 the objective Thtejihlle literary prose and verse 
Gautier (1811-167.) This soceessiun The first of the new poets and a sort 
3f great poets isoncotthe most striking of link between the romantics and the 
phenomena in literature and their Parnassians (^e) n-as Theodore de 
enthusiasm and romanticism was Banvitle (18 3-1801) The mam 
worthily supported by the contempor characteristics of the new poetry were 
ary novelists and prose writers a meticulous care in its form and a 

^e Trench novel had its origins in general pcMimism of spint The most 
the 17th cent In the shape of the lantous of these pwts is Charles 
cumbersome romances of Mile de OandeUlre (fo) and others are 
Scodfiy and 10 Madame de la tsyelles Leconte de Lisle Sully Prudhornme 
Pnneeiu dt CfAet (1678) la the Tranfois Coppee ond Heredia 
18th oeat Houssesu s fUlo>u The oew reaiislic fiction js found 

had mucti of the romanticism which though still tinged with romanticism 
charaetenses the later novelists in the work of Custtve I7aubert 
Lamennais (178.-16M) wrote no (1821-1880) Medatw Batary and 
nevel but tus prose mainly dealing Saiammbd each in its own way struck 
with Rligioos subjects had a great a new note in Treceb fiction They 
effect upon subsequent novelists were (oDowrd by the vivid realism of 
Alexandre Dumas (1803-1870) is the Cuy de Maupassant (gv ) and the un 
supreme master of historical romantic realistic naturalism of £mile Zola 
fiction George Sand (t8(H-1876) (jc) Prominent among later novel 
and n&>pbile Gautier wrote novels ists are AJphonse Daudet (?v) the 
which have many of the qualities of creator of the iramortal Tartarin 
lytic and idyllic (loetry Victorllugo Henn de Pfgnicr and Anatolc France 
greater as a poet was scarcely less (? v ) but the latter end of the 19th 
great In the three nov Is by which be cent produced very many more 
Is chiefly known outside trance — noveluts who might equally well be 
Nolrf Dame de Pans Let Mtti ables mentioned 

and Lts Travaitki rs de la Mir In In poetry the successors of the 
the Con/de tlumaine a senes of Riniasslans were the Symbolists 
novels in which almost every aspect of (gv) whose Hterarv watchw^s were 
contemporary life is pictui^ Oalxac freedom and individuality As a 
11799-1830} shows himself as both nurdyiync poet Paul \crlaine (1844- 
Tcalist and romanticist his romantt 1896} may almiat rank in French 
clstnforces bun into all sorts of distor literature with Villon Others were 
tiona and improbabilities but his SKpbane Mallarmi Arthur lUtobaud 
realism is such as to make even them and Albert Samain and many more 
appear possible and credible who may be included in the rather 

But the romantics did not bold the vaguely defined limits of this school of 
entire felJ of literature and the poetry 

traditions of classicism still had their Ktaetcenth-cent drama is headed 
faithful adherents The popular songs by the rather bombastic but stUIpopu 
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I the liquid and wrapped in a linen cloth, 
'pth this the work is lightly 
fibbed filth a peculiar sweeping 
Coat after coat is applied 
’? „ F’ process requinng great 
t Jt ?r" finally polished 

fifith a little linseed oil 

Rovolnhon, The (1789), 
despotic Bourbon 
K,f fia in its turn overthrown 

y the Empire of Napoleon , but the 
monarchy was notforgotten, form 1830 
again in 1848 a monarchy was 
Tx a revolution in France 

„ aa French monarchy, for many 
ffin” imminating Europe and resisting 
several coalitions, 
ugM about its own destruction 
At made the nr»)^»Tlf^r nf 


I *t never alloweri +ii,» rw,™K 


S«trMUcrierA^uX^^^^^ 

%r£™S,“.iri 


^ j about its own destruction 
made the nobility, possessors of 
y Pi’wlcges, mere decorations in 
splendid Court of Versailles, or 
generals in the armies of the King, 

r 1 rn,Jr^ greatest advisers were 

araivn from the mnfi,, it,. 


any othe-;: county, « 

revolt aaainsf been a 

of literal languag?" and'iJ'''^ 
impossible to ludge’ to whni 
such ultra-modeS 
of anything of real v^I^ " 

hard polish to the surfa^^ ? 

IS usually first filled and often stam°ed 
IS accomplished Uxr ®^*“cd 

ke ex b^ftir^ain” 

ly gh4s“pane”r®o'"°'’fv a^te™^rds 

)licd to tiirt ^ then np* 

"» sa. .. j8,r. 


If -^cneiieu for example— but 

Anrr,,,?^ allowed the Church to become 
\ State , It hedged in 

We development of commerce with 
customs regulations 

vented the development of a polifac- 
class, local 

noi^, fiwken dofin by a 

and bygovem- 
tho m ^ wyal officers The power of 
^ negatively 

it class could oppose 

and positively on loyalty 

Verv ^ bblitary success But this 
nilHr military adventure, 

nriviioif^ monarchic power, and the 
keen nobility, granted to 

ofinntiit peaceful and prevent their 
Sbt V° made im- 

TOwer continuance of that 

e^h^f Hv XIV so • 

^''"«ch treasuiy, that no 
But -1 fi'ars could be fought. 

from financial difficulties,' 

had ^fi° peasantry, who 

naa to pay not onlv h,-o,r„ to. „ 


fibbed down ^Sam difficulties, 

lohshinir is s ^e liquid used for had ^fi° peasantry, who 

hcllac m ni ^ ^olution of orance- Pi,,, only heavy taxes to tlie 

8 piccc of enH«°' contains "fx to dues and services 

P ^ cotton-wool IS soaked wath of mer^l®*,^*'*’ - the complaints 

chants and industrialists, ham- 
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sered in their enterprise by restni-tive 
T^Iatioas and tbe dissatisfaction ot 
ill those whose power the Crown had 
broken were important contributory 
lauses of tbe Revolntion In the 
'agn of Louis X\ and again under 
Louis X\ I the aristocracy tried to 
ibtain greater power in (ace of grow 
ng unrest from the other classes 
One more major influence is to be 
Found in the Humanitanan move 
ment the ideas of which spread until 
they became part of the theoretical 
background of the Revolution All 
these factors together produced a 
situation favourable to revolution 
it only needed the blundenne and 
vaciUatmg policy of Louis XVI to 
give It the initial impetus 
The Government oi Louts X\ I both 
before and after the convocation of the 
States General wasasenesof mistakes 
For a short period Turgot was a minis 
ter of the Crows He put forward a 
sones of reforms which had they be n 
earned out might have prevented the 
Revolution He incurred the enmity 
of Mane Antoinette and tus place 
was taken by Necker who instead ot 
reforms proposed a lorn overthrown 
in 1781 ho was succeeded by a senes 
of ministers including the extravagant 
Calonne An Assembly of notatdes 
was summoned but the state of the 
finances detenorated steadily De 
mands were made for a States-General 
and Necker was recalled Louis XVI 
summoned the States to meet on tlay 
1 1780 and thereby prepared the 

way for the Revolution As yet the 
conflict was more between the pnvi 
leged and the unprivileged orders 
with the King holding the balance 
Louis compromised and fell between 
two stools The StateS'Gcneial was 
at the outset divided on two council 
qiestions — double representation of 
rtie ThiTd rotate and voting by beads 
or by ord rs Given double repre* 
sentation the commons wonld have 
600 members the nobles and clergy 
300 each given voting by heads 
reform would have a majority as 
some of the nobles and a large body of 
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the lower clergy were reformers 
Othenvise privilege was in power 
The King swayed between Necker and 
Mane Antoinette and finally com 
promised The commons i ere to 
havedoublereprcsentation and voting 
by orders seemed to be favoured by 
the King though he made no definite 
pronouncement The commons de 
manded a joint session in which thev 
would have a tnajonty They were 
refused and on tbe mot on of the 
Abb6 Sieyia proclaimed themselves the 
National Assembly Tbe K ng closed 
the sitting whereon the} assembled 
elsewhere The King then gave out 
bis pol cy He desired reform m 
fi cal roatteri and the estates were to 
sit and vote separately The matcli 
in tbe powder magatine was lit The 
mil tary refused to act against the 
Third Estate now joined by many 
minor clergy and a few nobles Cta 
July 14 the Pans murucipal guard 
stormed and captured the Bastille 
hated symbol of the old rfgime 
The King was forced to give wa) and 
tbe States Genenl or the greater 
part of it became the Constitoent 
Assembl> There were three parties 
■n Fiance the King swayed now by 
extreme royalists now by moderates 
, the Assembly on the whole moderate 
favouring a constitutional monarchy 
and Pans hungry half uncroploy^ 
ready to listen to the revolutionanes 
organised in their cluln such as the 
O^cliers and the Jacobins The 
Ass mbly devoted itself to con titu 
tion making and reforms On August 
I the Declaration of the Rights of 
Mao was adopted and on the 4th 
feudalism was abolished this brought 
the peasant^ to support the Revolu 
tion The Gonstitution introduced by 
the Assembly gave legislative power 
to the National Assembly executive 
pos er to tbe Crown and its ministers 
(whom a ng d separation ol powers 
prevented from sitting in. the 
AssemUy) and set up an elective 
judiciary Other reforms were intro- 
duced ue system of local government 
was remodelled the modem depart 


373 


French Bevolntion 

mente taking the place of the old 
(Jinsions This was to prevent any 
local sentiment breaking up national 
unity later Federation, or the 
suspicion of It, was to load many to 
ttc guillotine The attitude of the 
Assembly to religion was ultimately to 
precipitate a crisis The Government 
confiscated Church property and made 
the priests take oaths and become 
little more than civil servants Tins 
influenced the King — a strict Catholic 
— ^n^y from the Revolution, with 
vhich he had previously had some 
sjTnpathy Twice in this period the 
people intervened, once to force the 
King to leave Versailles and live at 
tJic Tuilcnes in Pans, and again to 
prevent him from receiving his Easter 
Communion in 1701 at the hands of a 
non-Constitutional pnest The Kine 
took fright and fled from Pans He 
was captured and brought back , the 
^scmbly intended to complete the 
Constitution and then, if Louis ac- 
cepted it, reinstate him as King But 
the violent temper of the people led 
to the massacre of the Champ do Mars 
which widened the nft betiveen 
moderates and extremists The Con- 
^itution was accepted b> the King m 
^pt 1791, and the first legislative 
MsemhW took the place of the Con- 
stituent Assembly. 

At first the King chose his ministers 
trom tlie moderates, who were m a 
majority in the Assembly but the 
protests against the Gov ernment forced 
mm to choose another ministry from 
the more evtreme Girondists' Tlie 
alarm of the foreign powers and the 
suspicion that thej were going to try 
to put down the Revolution bv 
armed intervention, pointed to viar 
which was favoured by the extreme^ 
sections on both -ides, and was 
finally precipitated over the Vcclva- 

ton's Oi Uin war witc disastrous 

Vi" 1 IFCw 'uspicioiis of 

th*nr Jn AjjruU J792 Osfv 

the T!!!lcn<-i , die King Iwil 
Assembly and Ms 
functiOiw were su^pcn/led, Tlie As- 
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sembly decreed that a new Con- 
stituent Assembly elected by manhood 
suffrage should be summoned Jilean- 
vvhile a Mumcipal Council or Com- 
mune w-as appointed in Pans, which 
was to dominate tlie Assembly, fi® 
enemies of the Revolution were tried 
by a tribunal appointed by the Com- 
mune The rising feeling of the people 
culmmated in the Sept massawes, 
and a terrorist policy which was 
supported by the policy of Marat 
The Constituent Assembly established 
the Republic m 1792, and King Loms 
was tried, condemned to death, and 
guillotined (Jan 1793) Thcconflictbc- 
tween Girondms. now moderates in tlie 
Assembly, and the Jacobins increased 
An insurrection m the Gironde con- 
firmed the opinion of the Jacobins that 
the Girondists were federalists The 
Assembly, under the necessity of war, 
elected an executive committee, the 
first committee of Public Safety. i» 
which Banton and the extremists 
obtained supremacy’’ 

The Government of the Committee 
of Public Safety, established in April 
1703, IS marked by Danton's un- 
successful attempt to co-operatc with 
the Girondists The Pans rooh de- 
manded the denunciation of the 
Girondists as enemies of the pubho 
safety, and many were arrested With 
ttc fall of Banton m July 1793, the 
Committee, influenced by the " Tnum-, 
varate," Rolicspierre, Couthon, and 
St Just, dominated the weak 
Assembly, or Conv-ention, as it was 
called In addition Oicre w-erc other , " 
parties tlm supporters of Banton; 
the Commune, led by JKbert, which 
put forw.ard many proposals, including 


a new calendar and a new rebgicn, 
rrrctptcd by the Convention, and in 
addition reformed mnnv of the organ 
of local gov'ernment in Pans Of tiics- 
iwrties, that of Robespierre tniimphed 
rj was cxi’cutcd in Msrcli 1701. 
RolwspieiTe'a party hav-mg obtninef! 
mass support bj a l-i-v infrodaceJ by 
at. Just, whereby property confisciteo 
from saspccb* was to Ixi plven to the 
poor, Banton was executed m April. 
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for having opposed the reign of terror 
too ardently after his fall from j<owei 
The Terror ongmally ansing from 
fear and from the danger m which this 
new repnblic found itself served its 
pnipose in the ruthless extermination 
of traitors and inefBaent generals 
Victories at Wattignles in I 93 and 
Ffeurus m ITOt freed France from 
immediate danger but the Terror was 
contmned as a method of exterminat 
ing opposition to the dominant party 
It had gone too far and the Conven 
tion not knowing who would be the 
next victim ordered Robespierre s 
arrest He was released by the Com 
muoe In the conflict the Convention 
defeated the Commune for the first 
time Pans was sick of the guillotine 
and did net rally to the aid of the 
Commune In July 1704 Robespierre 
waa executed and the reign of terror 
passed The Commane was broken 
up the Committee «t Public Safety 
was brought under the eontrol of (he 
Convention and u November (be 
Jacobin Oub was disbanded 
The Convention faced with a severe 
winter and much hardship and unero 
ployment had to repress nsisgs at 
Fans in April and tlay 170>< in the 
latter rising they used the regular 
Army The death of Louis s son in 
June left the Comte de Provence the 
heir to the throne fighting in the 
armies of the Coalitioo The Con 
vention therefore was urged to 
declare its position and brought for 
ward what is known as the C^nstitu 
tion of the Year Three more eon 
servative than that of 1703 The 
executive committee was a Directory 
(g V ] of five members and the Legisla 
tore consisted of two houses elected 
by those with certam property qoali 
fications The Constitution provoked 
a ns Rg in Pans in October put down 
again by th use of regular troops 
(henceforth the Army was to play an 
important part m internal polit ct) 

The four j cars of the Directory were 
not marked bv successful government 
The Constitution still dominated by 
the theory of the separation of powers 
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which has hampered other countnes 
was unworkable There was no 
harmony between Directory and Lcgis 
lature the former still Jacobin in 
(endenej and the latter moderate 
The elections in March 1797 showed 
gams for the moderates but the 
Directory used the Army to nullify 
(he etections This hap^ned again 
m (he following year The Directory 
had lent touch with both extremists 
and moderates Its anti-Cathohe re 
hgious policy oSended the peasants 
who might otherwise have supported 
it The Revolution m its constitu 
(lonal side was dying The foreign 
pol ey of the Directory killed it War 
was waged uusuccessfully against 
Austria (see FaxNcii Revolutionary 
Wars) and when the tide w^as turned 
in (he French favour the gams re 
dounded more to the credit of Napoleon 
than to the French Ooveroment whose 
orders he oft n disobeyed Dis 
patched to Egypt to attack the 
power of the Coglisb he returned to 
hnd (he Directory shaken by a fresh 
senes of military disasters and by 
insurrection at home 
In October 1799 the Constitution 
was abolished and a new one devised 
under tbciofiuence of Siey&s supported 
by Napoleon A complicated system 
oi legislation was to ^ managra by 
three Consuls and a Grand Elector 
Napoleon as first Consul got nd of 
SieyCs by abolishing the latter post 
and a plot against his life gave him the 
opportunity of ndding himself of other 
tm prominent democrats He con 
sdidated his power by a senes of 
brilliant victoncs m Italy and by 
conciliating the Conservabves in the 
Concordat of 1801 with th Roman 
Cathtdic Church The Revolution had 
been turned into a dictatorship and in 
1804 the Senate conferred the title of 
Emperor on Napoleon and be was 
crowned by the Tbpe Henceforward 
with a short exception ui 1848 unbi 
tbeestablishment of the Third Republic 
after the Franco-Prussian War France 
was to be governed by upstart 
Emperors or Bourbon monarchs 
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In «:pite of its supersc'wion by the 
Empire, the French Revolution hn<l an 
enormous effect both in and out of 
I ranct The abolition of feudalism, 
tilt confiscation of Uie estates of the 
Church and of the opposition and the 
omignls, improved the status of 
the peasants and mack the economic 
deseloprncnt of Franco sloner and 
more balanced than that of England 
Tlie Revolution also freed trade from 
tht rtstnetionr of the old regime 
Corporations and combinations were 
forbidden by a law of 1791 nie 
fTOWing imfiortanci' of the mcrcliants 
(shown m the second I'rendi revolution 
of i830j was partlj helped on b} the 
Frcnrh Revolution Jht rode ctitl 
the basis of the modern French Iceai 
iv.tem, was the work of Napoleon's 
law'vcr., not a little hiflueiiccd by the 
id< ai and theorms of the Revolution 
? iberahsm and reaction equally 
Intokrant of eacli other came into 
Pttunl conflict time and again hi the 
<trl> Jfitli cent m inaurrrction and 
fr volution 

\bfo.,d,th* Revoluttnn strengthened 
the fore.'“> of lrti"ratioti and ptovolcii 
.V •'cric' of iipTinf*. n.itron'Jivt and 
<ierr*')tratic, ir nio^t eountric-* la 
1 inoja- 
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the campaigns leading to tlio expul- 
sion of invading armies from Frastc 
( 1792 - 5 ) , French invasion of C«cmnnr 
( 1796 ) and Italy ( 1791 - 7 ); Sceoni 
Coalition's war against France ( 179 ?- 
1800 ) , and the naval opieratiMU oi 
the wars, mainly between Franro and 
England The outbreak of tne wa' 
m 1702 was foUow’cd bv an Aiistnas 
invasion of France 'Jliese attitk*. 
were repulsed after a senes of Fiench 
rt versts by General Dumounez at tl - 
battl&s of Valmy and JcmapptK ai d 
the I'rencli amiics invadtd the 
Countries Tlio second year of t) ? 
war saw Austria, England, HohswL 
Prust-ia. Sardinia, And Spain m svR-.t 
IS ( ailed the First Co dltion 
March 1793 the French were defisitcrf 
at Neervonden .vnd the way to 1 >arii 
la} open Rut div-idevl itmmdrt 
among the Allies help-Hl the Frinefi, 
and instead of marching on Ibnt 
the Miles moved W. to capture the 
fo'tri sscs V.alcntlcnncs, Etlk, Donki'k 
(rrc sketch-map) In 1791 the Ff'-ah 
iceovcrcd, defeated the* 3 iHfd ertin. 
ai Hondscluiote ihmirh jiotilcrlvvi 
and rdif ved Maulv uec by the htttd n( 
tV.vtI’gnies 

7 hr cnmpiigo of 1791 w.^s fo-iaV. 

m tf'e nei;-hi(ujejj{,{yj r,f ’Jjifliiust 

llw 1 jc.-ifh drove bade Ihe Allifs A* 
the b-ittl’* of Trrti'i mng I-ite' tn U.'s 
ye St the two I reneii aim’'-*, of tV 
Mo'eije ,,nd Ardenars defe tteif th'-)' 
omaincnt. at ' Av a n e .It Ol 

th--s<v *,urtj-'uvf dtf< t‘s AU'lr, S'* a"'3 
hoj*I eft i-o*»fis whh'kce, kivjffg 
Hoilsud at the ini— cs of the Fiee h 
a.*m!*-s Mranithi'-’ oti the I5‘'n< 
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here with the armies then operating 
a Italy Jourdan the Trench 
General was to engage the Austrians 
»hile Moreau invaded S Germany 
the French were defeated at Amberg 
ind Wtirzburg but were able to 
■etire m an orderly fashion 
The Campaigns ik Ualy before 
1795 when Napoleon obtained com \ 
Hand were not of great importance 
5avoy and Nice were conquered and 
French armies operated in the Alpsj 
ind on the Riviera In liOO Napo : 
Icon with an arm) deficient in num ' 
bers and equipment faced by the 
separate liedmontese and Austrian 
armies and attempted to crush them 


could more easily be obtained The 
Anstnans retreated into the V 
Itabsn plains followed by the French 
who for ed a passage across the R 
Adda at Lodi in the teeth of the 
Anstnan rearguard The Trench ob- 
tained possession of Milan and its 
neighbourhood and pressed forward 
and besieged Mantua The siege was 
raised and Napoleon was forced to 
attack the Austnan array or retreat 
towards Milan He chose the former 
alternative and defeated the Austrians 
at Castigtione Toliowing them mto 
the Tu^ Napoleon had to return 
as the Austrians had slipped past 
him and were marching to the relief 











Ske ch-m p o( lb Tlieaire • I 

one after the other The Fiedmon 
tese and Austrians effected a loose 
junction and the Austruns marched 
on \oltn and Genoa whence came 
much of the Trench supplies A , 
Irench detachment held Voltn and. 
then ^ving engaged the attention ofi 
the Austrians evacuated it At thei 
battle of htontenotte the Trench I 
defeated the part of the Austrian army I 
lying nearest the Piedmontese A I 
Wedge had now been driven between 
the two armies and leaving a part 
of the army to bold the Austrians 
Napoleon defeated the Piedmontese at 
Vico and expelled them from the! 
war by the arm stice of Cherasco | 
The way lay open to the fertile plains I 
of N Italy where food for the army I 


eh K voJ tbMiarr Wan. 
of Mantoa. The French defeated 
the Austnans at Bassano and pursued 
them to Mantua The Austnans then 
sent another array to reheve htantua. 
At the battle of Arcols the Aostnans 
repulsed with difficulty and both 
es were too wmm out to conbnne 
the straggle (or some weeks In 
I 0" the Austrians were defeated at 
Rivoli and shortly after Atantua 
eutrendered aud the peace of Cainpo 
Tormio ended tl a war Then 
lowed u 178$ 0 the interlude of 
Napoleon s expedition to the East. 

I Cat off by the Bntiih fleet from 
I France he uifl cted « series of defeats 
:oa the Turkish armies 
I The Second Coalition, formed of 
lAnstria England PortugaL Russu 
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Tiirhcy, and the Holv S«o, continued 
the ^vars against I'ranco In 1708 Carly 
operations in Switzerland nnd the 
Tirol went against the Trench troops, 
nnd m 1700 the main Allied offensive 
was launched in, Italy Under the 
leadership of tlio Kussian Knipcror 
tlic Alheil nrnnes defeated the I'rcnch 
in a senes of encounters and drove 
them back to Alessandria A French 
army from S Italy was defeated at 
the Trebbia nnd drnen back to 
Genoa The French won a minor 
victory at DOltingcn, in Havana, and 
Suvorov was unable to make any head- 
way in the Alps, but the opening 
stages of tins war had been disastrous 
for the French When Napoleon 
became First Consul the tide turned 
With a reorganised army he marched 
into Italy and headed for Milan, his 
purpose being the defeat of the Aus- 
tnan Army, not the relief of the 
French troops besieged in Genoa and 
elsewhere At llio battle of Jfnrcngo 
the Austrians were decisively beaten 
nnd the French overran the whole of 
Italy Tins battle was followed by 
the victory of the French at Hohen- 
lindon in Germany, which ended the 
war with the Second Coalition 

England during the Revolutionary 
and Napoleonic Wars was the most 
determined enemy of France Her 
victory and France’s ultimate defeat 
depended on the mastery of the sea 
The opening naval operations con- 
sisted in encounters of little importance 
between English and French fleets 
and the capture and abandonment of 
Toulon by the English The later 
stages were of major importance 
At the battle of St Vincent (1797) 
the Spanish, then Allies of the French, 
were defeated In the ne\t year 
Nelson’s victory at the Nile cut off 
Napoleon’s communications wntli 
France, and in 1801 the Panish fleet, 
then allied to France, was destroyed 
by Nelson at the battle of Copenhagen 
The Peace of Amiens closed the war 
between England and France Fur- 
ther hostilities against England were 
chocked by tlie Battle of Trafalgar 


in 1805, and were finally 
after the Battle of Waterloo m 181c-, 
at which, in spite of his clahorste 
prcparalions, Napoleon was heaviiv 
defeated Src a/so Napoli-omc v\ ARS 
EVonch fiomahlaad, SoMAUtAMii 
Farvcit 

French West Alnoa, tcrrifoiT ««; 

prising the colonics of Senegal, Frencn 
Guinea, Ivory Coast. Dalioroey. 
Sudan (French), Niger, and Mauritania 
(qg.v ) The various boundaries hai 
been eslablislitd by Anglo-Frencn 
agreements. The entire temfoo' ^ 
administered by a Govemor-Gcatf^ 
assisted bj a council, Dakar being tn 
sent of government. Each colony > 
administered for local affairs by a 
Lieutenant-Governor Ifiorc ® 
general budget Education, o'-’ 
and customs are in tlie hands of tne 
central executive , , 

French West Indies, several iSlai>o» 
... the Lesser Antilles, of 
Martinique and Gu.idcloupo (??••' 1 
the most important Others arcaian 
Galanf 0 , St B.arthdlcmy and 
Frerc, Sir Henry Bartle EdwaM 

(1815-1884), British administrator 
From 1834 he held important w 
India, and dunng the 1857 -5“'^ 
not only maintained order m his own 
but sent troops to aid 

the peace of tne 


area, 

rcnco in preserving i.uu i-w , 

Punjab He was later Governor 
Bombay In 1877 he avas sent out 
os High Commissioner m an attenipt 
to form a united S Africa The <ii ‘ 
astrous Zulu war of 1879 wasiollowea 
by a rising among tlie Boers ^ 
Transvaal, and Frere vvas rccallM 
He published liis defence, Afghanisici 
amis Africa, m 1881 ,„ini 

Prore, John Hookham (1789-181“)' 
author and diplomat, held a ^1®““* 
postin Spam during the Peninsular Wa 
He IS best known for his translations o 
Aristophanes into English verse, an 
his contnbutions to the Anh-Jacobi” 
Fresco, name given to painting on 
plaster (from tlio Italian, meaning 
■' cool," or " fresh ") , also used in 
English in the phrase al fresco (in 
the open air). 



teseo 3* 

Fr«3CO*pamtiag can be classified into : 
wo types that done direct on newly 
ltd wet plaster known as buoH 
■esco and painting on plaster that has 
nod— 4 41CC0 Alost artists have 
een forced to resort to the second 
lethod to a varying extent in order 
a make retouchings in their original 
rork, but the ideal of fresco painting 
ras to finish each part of the picture 
« the wet plaster and not touch it 
igaJn 

The process of fresco gating was 
mown to the ancients and is described 
ly Vitruvios as a method of colouring 
rail-surfaces AVhen pigment muted 
nth pure water only is applied to the 
:reshly plastered wall a chemical 
wocos occurs which fixes the colour 
a a layer of carbonate of lime that 
lorms on the surface and gives a great 
degree of peroaoeoce Properly 
painted fresco in suitable conditions 
retains its freshness of colouring 
through centuries 

The revival of fresco in Italy began 
in the 19th and reached its highest 
perfection in the Ifith cent. It was 
used in combination with mosaic for 
the interior decoration of Dyxantme 
churches but with CiOtto it began to 
supersede mosaic entirely and the 
lower church of S Francis at Asstsi 
contains some of the finest of earfy 
fresco paintings All the early Italians 
Dsed the medium and Micnelaogelo 
was probably not alone in regardiog 
oil punting as a tnediom fit only for 
women Th last coat of plaster was 
applied to the wall only over such a 
portion as the artist expected to cover 
in one day the design waa then 
transf rred from the cartoon by prtek 
ing the outlines and pounemg with 
coloured poefder so as to male a 
dotted line on the wall 

examples of cartoons ready pricked 
for this purpose are not uneommaa 
The outlines were then painted in the 
shadows pat in with terre verte or 
With the darkest of the three shades of 
local colour usually employed the 
half touea in local colour being then 
applied and fused with the shadows 


B Fret 

while the lightest tones were painted in 
last and the high tights added m 
white Michelangelos unfinished fresco 
of TXi Virgin and Child mik SI John 
and Four Angtls in the National 
Gallerv shows the method of working 

Giotto and Masaccio were two of the 
greatest early fresco painters and 
tlichelacgelo s work on the ceiling of 
the Ststine Chapel is probably the finest 
example of fresco pamtingin the world 
These paintings were executed by him 
in 4 years single-handed lying on bis 
back ID a suspended cradle and work 
ing with his arms above bis bead 
Luini was another painter who 
showed himself a master of the art of 
fresco 

Attempts have been made to revive 
the ait but the greater part of mural 
paintings executed of leceut yean hat 
been in tempera or in oils In the 19th 
cent the puntings in the fleaisea of 
Parliament in London were earned out 
in fresco but displayed no power of 
resistance to the London atmosphere 
On the other band frescoes painted at 
the tame period by Bethel at Aix ta 
Cbapelle and other examples abroad 
lemaiin well preserved and it is pos 
sible that it was imperfect technique 
rather than atmospheric imparities 
which caused the rapid detenoratioii 
of the London expenmeuts 

A number of proce ss es have been 
invented such as fresco-eecco spirit 
fresco and water glass painting or 
steieochromy all of which aim at over 
coming the dilGcuIties ot painting 
direct and once for all on the freshly 
Uid plaster but it was largely the 
nature of these diificalties themselves 
that produced the peculiar beauty of 
the old Italian frescoes 

Fret farchilccture) decorative pat 
tern consisting of a coDtinnons aeries 
of abort straight iinea or bars joining 
one another or interlacing, usually at 
right angles This ornament whichis 
found all over the world la used also 
in funUrure and textiles as well as in 
the decoraticm of pottery and chma 
Thus it was carved woven orpainted. 
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It was common m ancient Greek art 
hence the term " Greek fret " 

Fretwork is omamcnlal carving in 
wood, cut out with a fretsaw ^mc 
interesting o\amp]cs of fretwork are 
seen in many Chippendale tables and 
chairs , the modern amateur efforts 
arc in a verj' different category. 

Freud, Sigmund (6 18(i(i), Vienncsc- 
Jewish psychologist, founder of psycho- 
analysis Soon 
after taking liis 
medical degree 
(in 18 8 1) he 
hoard of a 
remarkable case 
of hysteria 
being cured by 
hypnosis This 
led him to the 
formulation 
„ _ of his system 

Dr rrcuU fjij, theories 

are fully dealt with under Psycho- 
Anai Ysts {q V ) 

Proyoinet [raAsiNA], Oharlos Louis 
(1828-1023), French statesman, a 
government engineer He became chief 
of the military cabinet in 1870, assist- 
ing Gambctta in the organisation of 
armies for the Franco-Pnissian War , 
later, as Minister of Ihiblic Worlis, be 
developed the French railway and 
canal systems As Minister of War 
(1888—93) he completely reorganised 
the army He w.is four times Premier, 
and m 1015 joined Bnand's War 
Ministry Author of works on trans- 
port, labour, and industry 
Freyjn, in Scandinavian mythology, 
goddess of love and the wife of Oclin 
She occupied in Norse myth the place 
of Venus in classical legend, possessed 
similar attributes, and was represented 
in a similar manner Frid.ay was 
named after Freyjn 

Froyfag, Gustav (1810-1805), Ger- 
man novelist, was also a journalist and 
playwright His comedy TAr Jourml- 
tsts (1853) achieved renown, but Ins 
reputation rests on his great patriotic 
novel. Sail and liabcn (1855), a descrip- 
tion of the life of the* commercial 
middle cl.nsscs Other works of a' 


similar land comprise Vte Ahnin 
(1872-80) a senes of novels 
traces the histoiy of a family through 
the ages , ' , 

Fnar, a Roman Catliohc mendicant 
religious, distinguished from a wotw 
{qv) by the fact that his vows hinu 
him, not to a particular inonnsl^, 
but to his Order as a whole, The 
principal Orders of Friars are the 
Franciscans and Dominicans , (?? <’ ) > 
others arc the Carmoldcs, Senates, 
and Minims In pro-Rofonnation 
England the Franciscans ivcro often 
called the Grey, the Dommieans we 
Black, and the Carmelites the iMik 
Friars from the colour of their re- 
spectivc habits 

Fnnr-bird, Australian bird belonging 
to the family of Honey-c.atcrs, its name 
being derived from its bald head noh 
sombre plumage 

Friar’s Cowl, see Arisarum. 

I^bourg [raC-nOORG] (1) W. S"as 
canton between Vaud and Borne, 
Much of the surface is high, and m 
eludes Vnnil Noir (7850 ft ), Mol&pn 
(0000). and Berra (5050) , the tliict 
river is the Sanno, anti tho largest 
lake the Schwarzsco Agriculture is 
the principal occupation, and the c<in‘ 
ton is noted for butter, cheese, 
and tobacco. The chief industries oio 
watchmaking, paper, and chocolate. 
Chief towns are Fribourg (tho onl> 
large town), Biillc, Worat, ChOtcl, anp 
St Denis The people arc pn^dhini" 
nantly Roman Catholic Area, 050 sij, 
m : pop (1030) IdO.OOO 

(2) Cap of the canton of that n.iinc, 
and Oic city around ivhich the canton 
grew up , a large agricultural centre 
Ihc principal buildings arc the Ctthohc 
university, the ancient town nnlo 
and tho 13th cent church rribpufjj 
w.is founded in the middle of the l«in 
cent It was ruled by Burgundy ano 
Savoy, and in tlie lOthccnt bcc.imr a 
member of tho Swiss Confederation 
remtory m the vicimly was stc.ldily 
acqiiircrl, and in due courBc the jircsrnt 
canton was established, with Fribourg 
ns its capital About two-thirds ot the 
population arc French, and the re- 
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lainder German Pop (1930) 21 600 I be determined by measunog the angle 
Frieustes consist oi sraatl neatlsrhudi «il] lust cause a block of one 


iieces of white meat in a flavoured 
ihite sauce made from the stock in 
rhlcb the meat was cooked with the 
ddition of milk 

1 eal rrteassM 
IHb veal fillet 
} lb ham 
1 onion (small) 

6 button mushrooms 
Bun^ of herbs 
About I pint water 
1 oa butter 
I{ oz fionr 
i pt stock 
t pt milk 

Cut meat in neat pieces and cook 
a water until tender (about 1 hoar) 
mding vegetables flavonrings and 
■e^niDgs Strain Make sance by 
tdding flour to melted butter and 
Munng on stock and milk Boil for 
S minutes Add meat Serve with 
xescents of fried bread rolls of bacon 
ud lemon butterflies {q v ) Itlan^uefU 
s Similar to fneass'e but nsoally has 
- :^Iks of eggs added 
Friction, the force resisting the rela 
hve motion of two surfaces m contact 
When the surface u an imaginary 
ims on in a substance the term m 
temal friction or viscosity (f u ) is used 
IS with a liquid or gas If the surfaces 
are solid and rough movem nt will 
tesultlnconsiderableabrasion andtbe 
Inctton u then due to the resutance to 
breaking or tearing of the projections | 
A sharp distinction exists between the ' 
force required to start the relative' 
motion of the two surfaces (static' 
friction) and that re^^uircd to maintam 
motion (kinetic fnctionl the latter as 
a rule tetng very much the smaller 
Kinetic fnction according to Con 
lomb s taw is independent of the area 
of the surfaces in contact and of the 
speed of motion but is proportional to 
a number called the ef }rtt 

lion (a constant for anv two materials) 
and to the force with which the sarfaces 
are pressed together The coefficient 
of fnction between two materials can 


material to slide continuously down 
wards over a surface of the other 
matenal The same arrangement en 
ablea the static fnction to be deter 
mined also 

Approximate values of the coefficient 
of fnction are wood on wood 0 4 
iron on iron D 16 leather on metal 
0 65 steel on icc (in skating) 0 0.5 
The greater the differ nee in nature 
between the two materials the less the 
fnctioft since molecular forces pro 
duce fitting in the case of similar 
material just as two racks having 
teeth of identical pitch icterlocC 
whereas if their pitch is different they 
slide over one another Hence it u a 
rule in cogueensg that surfaces of like 
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material should never glide over one 
another especially if lubrication is un 
certain Steel arbors run ui brass or 
aluminium beanogs with much less 
wear than in steel bearings even a 
slight difference as between bard brass 
and soft brass will greatly reduce fric 
tiOD and wear When two simiiar 
metallic surfaces arc perf ctly smooth 
and piano they may be wrung together 
that u pressed together with a 
slKltng motion to exclude air They 
then adhere strongly showing that 
in ordinary fnct on there is no 
real and extensive contact of 
surfaces 

lie&i f fneUon is the term applied 
to the resistance of the motion of a 
sphere or cylinder rolling on a surface 
It u very much less tlian si ding fric 
tton use is made of this in ball bear 
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ings and friction wheels Sec also 
Bearings AND Lubrication , Energy 

Fnedland, Battle of (Napoleonic 
Wars) June 14, 1807, The Eussians 
and Prussians under Bennigsen were 
routed by the French under Napoleon I 
and Lannes 

FneSrichshafen, town in Wurttem- 
berg, Germany, on the N E shore of 
Lake Constance The chief industnes 
of the town arc airship- and boat- 
building, leather, and motor-car 
making The airship Graf Zcppehn 
was built here The town is also a 
favourite tourist resort It W'as 
founded by Frederick I, who joined 
the monastery village of Hofen, 
founded in the 11th cent , to tlie 9th- 
cent town of Buchhom There is a 
palace which once belonged to the 
rulers of Hofen Pop 11,100 

Pnenfliy and Benefit Societies, 
mutual associations for the purpose of 
insuring their members by money paj- 
meats m times of siclcness or other 
disability from work Onginally 
formed as independent societies, ap- 
proved by the Fncndly Society Acts 
of 18,74, 1890, and 1008, tliej have now 
been constituted administrators of the 
National Health Insurance Scheme of 
1913, although many continue their 
own voluntary work. It w.is calcu- 
lated that there were 7200 fncndly 
societies in existence in 1703, many 
being ,'vlre.ady over a hundred j ears old 
,at the time About 70 of them still 
exist to-da> In the c,aTl> part of the 
19th cent there grew' up par.-illel v/iUi 
these societies various orders, of which 
the first was founded iii 1810 These 
orders, with their lodges, passwords, 
and ritual, were at first purely benevo- 
lent institutions, but gradually v orked 
out scientific insurance schemes which 
are the Ikmsis of their present opera- 
tions Hie txrst loiown are the Odd- 
fellows, with 750.000 members and 
/2l,tKK),000 funds, the Foresters, with 
,7,10 000 memticrs and £13,000,000 
^ud the Rcch.sbites, with 
WWtWO members amt £3,500 000 
The orders work through thrir nurner- 
on» fa-ancl each of which h is self- 


government within the general regn ' . 

lations Slightly different in character - 
are the accumulating sickness societiK, ^ 
such as the Hearts of Oak, 
450,000 members and ;fll, 000 ,OW' 


reserves 

In 1846 a Registrar of Fncndly 
Societies was constituted, 

Registry Office, founded m loj®' 
regulates the general affairs or ‘“C 
societies Registered societies na'c 
certain legal privileges Benefits an 
payable for sickness (10s -]2r m t“C 
country, 16s— 20s in London), an® 
payments made on the death of^a 
memberof £12, orofhiswifc, £0 Rw 
weclcly rate of contribution for sucu 
benefits would be 5d at 18 years oWi 
dd at 27, and ^d at id. In certain, 
cases tbe insurance is combined wtn a 
personal savings scheme, this being 
the particular function of the deposit 
societies, in which contributions are 
divided between the member's d^W” 
and the common sickness fund 
arc special benefit and relief societies 
for railwaymen, miners, 
men, and clerks At the end of liw 


! Annual CApciidituro on siclcnes'' 
about OJ per cent , and on derm 
claims about H per cent, of the total 
funds 

The Friendly' Society movement ir 
p.irticularly strong in Australia, 
Zealand, France, Belgium, and Bell' 
murk 

Friendly Islands, see Touo\ 

Fncnde, Society of. see QuAKrm 
Friesland ll'rieslarid). Hutch pro- 
vinct N of the Zuider Zee. It is lore 
lying, and drainage .and sc-a encrorch- 
men t, are serious problems Agricidtn ^ 
and ifairy fanning .are earned on, aho 
a f.smous breed of cattle is rt.rrCO' 
Tlicre .ire no mincraln, and no nisni) 
factuixs , the chief town is I-teua»r- 
deii, and others. Ac.irctly mnrr ti-'C 
vflHgr-', are Stieek, Franekf t, Stavtitrs, - 
and liolsward. 3 here are many bker, 
including the Tjeiike ?>f(cr and SSdtet 
Mix r , trannport is mainly by- cacnB 


the voluntary membership of 
fncndly societies rvas over 7/''™'LLn' 
and their funds over £108.500,99® 
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13^ i(] m pop (1031) »tiom which make popular holiday 
100 000 Rsorts The W rnslana belong to 

Friezv (frSz) in architecture part tfoitand and the other two groups 
)f the entablature {^v) between the mainly to Germany 
uchltnve and the cornice In the The N\ group includes Texrl (71 sq 
Done order th frieze consists of alter m ) and Tcrschelhng (41 sq m) the 
ute trigirahs and metopes (f^a) F group Oorkum (12 sq m) and 

ionic and Connthian fnetea are archi Nordemey (6 »] m) tte h group 
lectnrally plain tat often nehly Sylt (34 sq m ) hflhr (3 sq m ) and 
lecorated Decorative friezes may ta Iteligoland {} sq ml 

K * iced above the top of the wall of a » Teutonic race who dwelt 

tiling the meat famous example in the mar Ume province between the 
being the frieze of the Parthenon most Its Scheldt and Cms In the 7th cent 
3f wich IS in the Qntish Mnsenm a d they were a powerful seafaring 
FrigatSf formerly a smalt swift trading people Tne Franks tried to 
Mediterranean vessel using oars or convert them to Christianity by force 
tails from the ISth cent onward a and succeeded in breaking their power 
fast cruising war-ship three masted The result was that there was no 
fully ngged and with 30 or 40 guns on longer such a powerful check on the 
a single deck With the coming of Scandinavian pirates id the Ilaltic and 
Inoclad steamships It developed tbe Viking invasioDS of Furope fol 
gradoally into the modem cruiser lowed tbe decline id Frisian power 
a fairly large s a bird Parts of 1 risia remained isdepcDdent 
with a long hooked beak very short luililm 1479 tbe rmperorwasacknow 
legs a forked tail and a wiag-spao as ledged as ovetlord 
wide as a swans It is remaclublefor PnUUarr several species of Nym 
Its swiftness and grace of flight and iu pbalid butterflies in which tbe upper 
power of gliding for prolonged periods side of the wings Is bright brown with 
through the air without petceptibie black spots and tbe lower side of the 
Wing movemeot In the throat tbe hind wing has silvery spots or bands 
cock birds have a scarlet air-sac used I ntillary is also tbe name of a genus 
in courtship display Frigate birds of buSbousplanlsofthefamiJyLiliacea 
which arc related to pelicans and The species known as snakeshead 
cormorants feed on Ash captured as grows in lush riser meadows in S 
tbe bud skims along the suriace of tbe England 
sea but in addition they often force EMUsrt, in Dattzr 
gannets to disgorge their food in mid fkoblsher Sii KarUn (e IbSS- 
air swooping down on the prey before 1994) Eogl shexplorer bom in Yorks 
It reaches the sea They nest in trees In 1919 he led an expedition soon 
making a rough nest of twigs for the sored by Dudley Earl of Warwick to 
iiogle egg discover the N W Passage to the 

Frislaa chain of islands Indies In the following year he 

stretching from the 1 rlesl-ind coast N brought back gold from the neighbour 
and E almost as far as the mouth of bood of Frobisher Bay and repeated 
theWeser They are divided Into the tus journey a thud time in 1678 He 
W E. and N Frisians and are sepa went with Drake to the W Indies in 
rated by shallow lagoons from tbe I 99 fought against the Armada in 
mainland of which they were once a IM* and was vice admiral to Sir 

E srt Erosion is proce^ing steadily John Hawkins in a harryingexp^ition 
uge areas baving been lost dunogtta m 1600 He was wounded at Brest in 
past ten centuries The people are 1994 and died at Plymouth 
occupi^ in fishing and tbe rearing of ftosbsl, Fnedilch Wilhelm Aogust 
sh ep and cattle There ate sheltered fl3S_-185 ) German educationist and 
sandy stretches on the landward iianndez of the kindergarten at 


Fro? 

first a follower of Pr-italorrl (h, \ t 

hi?''thTOne</”r'' clrtain of projK^rly rc4{ncf«l to the 

rcvolution-'^r to Ik« j' ”1,' common fiogis a 

•^oJ^^.iness fiut V^ ,mo rT thfUamily lie 

pcncDcc iff bf" hv <=c. 


•soundness Jia*,' to,",? * 

PcncDce ito hcM 
f’lioiild mi'c with oiLr . , ‘"'"'dr'-n 
the enrhest , cii.ldren from 

reason ostablisli,-w tfi's 


, .„ii ^ ‘“'''rfi on wm palate as 

I*’?. tonfpie Is 

ft rd '' ^ ^^’0 ^oos of the fore 

toot are not wrbbtd Frogs of tbu< 
sronp are found in ncarfv all tie 
^*'0 s^orld except Ne>r 
' ' ‘"o Fhe common frog inhabits 



£i,“f‘'^oflertil!s(,dti,(:s 
hatching to water »„<! after 

« ^^'^SiatglnsSMp^rtng"^ “tcmal gills 

oottomt''and°mton"totoach"““^^^^ 

acting as guides “’orclv 

tuted trafning cowwf “f 
teachers His women 

mg teachers train- 

stiUesidely folloslcd'^'^'"’"® 


j: ioiio\\cd .t— ^-**0 uiu 


S Sri I *'*PP"’cnt 

to rmnl^'^stwfe^''*' “■"^tortening 

Vdung frog with tail almost absent 

luTntf ^oll as Europe, 

which lo situations near water, 

inp tho “®ontial for breeding Hur- 
*"g the Winter r 


inp thn ,, “Otial for breeding Hur- 
usu.allv in**^*’^ these frogs hibernate, 
ponds^bnf bottom of 

the snrincr -ffin^ 


ponds h,Vf tfio fio«oto 0‘ 

and pair iV tht’® emerge 

that timn 'S'ater, both sexes at 

mg AH tlic familiar croak- 

^'- , » sp/iwning the parents le.ave 

ater and feed on land, eatmc 


the ssVw ®E/;"'mr)g the parei 

slugs womfs"^ oatmg 

* rms, and insects of various 



(ind< The atvavm H a reus of Walk 
sheju^ rachenvciopetl in a|:e]4tlno(» 
»wnnfr Tlie egj:* hitch into tad 
Mies which have a globulu head and 
xxlyand alon^ tail bitnoliniba atid 
Straths by ptis Tadpoles feed on 
water weeds ani other vegetable food 
Chinny fwjwth the tut and tills' 
dwindle and lejn and iunjts are 
uqaired As tin) frogs they lea vr the 
water and it it not uncommon to find 
them still with amall tails on the 
banlci of ditches or ponds 
The life*Iiistciry an 1 habits of other 
Species are verv similar The edible 
frog of the Continent is larger than the 
common species It is found in some 
parts of uigland but was prabaMy 
introduced Coosi lerably larger than 
either of these Furepesn frogs is tl « 
N Amencan Hull frog which is nearly 
$ la long and large enough to swallow 
dackUngs but the largest of all it the 
Goliath frog of the Caaieroons which 
si» exceed 10 in in length 
rrogbit, a doitlng R<]uatlc plant 
snth creeping items roundi'h stalked 
leaves and delicate white dowers 
dowenngin August 
Trotunaa, Cbules (lew-IOIB) 
American theatrical manager assis 
tint manager of Madison Sciuare, 
Theatre ^ew VorW from 187B Or 
ganlsed many tounng companies in 
Great Britain Drowned in the sink 
ingoftbe Z.ustrasiK May 7 1916 
Froissart. Jena (« 1334 - e 1400) 
French chronicler author of a history 
of his lifetime In 1358 he became 
Secretary to Queen Idiilippa of Eng 
land He travelled about Forope 
gathering information for his history 
and visited England again in 1301 
staying for five lean He wrote 
many works including a conventional 
love poem T llu d« I esptnrlle ttmau 
reuse but his fame rests entirely on his 
CAron cle This is a vivid work and a 
mine of information about a period 
which he saw too closely to be able to 
treat critically It is the great ex 
pTcssion of the apint of chivatr) 

Frmde, La, arising of the citizens of 
Taris in 1649 against Louis XIV It 


^nctote 

attained CAnslderable dimensions but 
was suppress 1 in ICMi 

Frost, strictly a deposit of frozen 
waterfromthestmosphere butapplied 
also to water vapour frozen mechanic 
ally Th deposit seen in the open 
takes the form of cnutallme an I granu 
lar Iwsar frost the latter being formed 
by the freezing of drops of water 
liepnsited from imst and the former 
from water evaporated from streams 
or lakes or from th water vapour 
which It always present in small 
quantities in the atmosphere Hoar 
frost especially nf the crystalline type 
forms beautiful pattrrris on vegetation 
or on windiw panes the pattern of 
the d posit on the latter varying 
slightly according as to whether the 
mouture it deritw from the air in the 
room or from the outside air Prost 
causes much detifnctios to n<ki and 
Strata as the water which has per 
eclated into cavities expands in 
frteziog Vegetation too is liable to 
damage tbre gh the Ireetingof the sap 
contained in the plant especially m 
the early spring and autumn Any 
process which leads to cooling of the 
surface of the earth and the adjacent 
air favours the occurrence of frost 
Commonest causes are seasonal change 
and loss of heat by radiation 

Fronds lames Anthony (181^ 
1894) hi tonrn is best known for his 
History «/ England from lAi Fall of 
ll-olsey to the defeat of the Spanish 
Armada (I850-i0) He wrote many 
other htstoni^l works but in all of 
them his personal opinions and sense 
of the dramatic are emphasised at the 
expense of the facts and hts vork is 
therefore mo e interesting than re 
liable He was a fnend of Carlyle and 
wrote much regard eg him he also 
editedaud published Carlyle s Ermiais 
eences and oth r papers 

Fructose {fruit suga or ImuJose) is 
a mono-saccharose {see Carro 
RYDRATEB) found in many fruit juices 
anduihoney Ittsawh te cry stalline 
compound with a melting point of 
09 C and isIxvo-roCary Itiamsnu 
factored on an industn^ Xw 
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and js ased as 


Food 


Fruit Preserrins 
hydrolysis of inulin {q v 
a food constituent 
Fruit Presomug, see Canni no 
PRI-bUUVniG 

Fruit Pudding, ser Suet Ckubt 
Fruits, Morphology of. Fruits are 
developed in the more highly evohed 
flowering plants m order to protect the 
seeds md to help disperse them when 
tho> are ripe The) arc formed from 
the enlarged ovary hence the num- 
ber of fruits, formed from one (lower 
depends on the number of ovaries in 
the flower Most flowers liave onlj 
one ovary, but the buttercup produces 
a number of separate fruits termed 
achenes Tlic achcnc is a dry indehis- 
cent fruit formed from one carpel, and 
containing one seed Geum has an 
achene with a hook, and the fruit 
IS dispersed by animals Clematis 


ftl 


achencs have a fcatherj prolongation, 
formed from the stylo, which aids in 
their dispersal by wind 

The fruit of all members of the 
-Compositas family is a cypsela, winch 
consists of two carpels, joined, and 
containing one seed, united to tlie 
tube of the calyx Tlio limb of the 
calyx sometimes becomes pappose, 
and remains attached to the fruit, as 
in the dandelion and thistle The 
samara, or elm and sycamore fruit, is 
an achene with a winged appendage 
Tlio nut is a one-celled fruit, with a 
hardened pericarp The drupe, the 
fruit of cherry, peach, plum, apneot, 
mango, walnut, nutmeg, date, is a 
succulent fruit covered by a pericarp 
consistmg of three layers, cpicarp, 
mesocarp, and endocarp, and contain- 
ing, when ripe, a single seed The 
fruit of the blackberry is a compound 
drupe The foUtcle is a dry many- 
seeded fruit which splits down one 
margm Follicles usually occur in 
threes or fives, as in delphinium and 
monkshood The legume, or pod, 
IS similar, but splits down both 
margins , it is the characteristic fruit 
of the Pea family. The berry is a 
succulent fruit, in which the seeds are 
immersed in a pulpy mass, such as 
gooseberry and currant Tlie pome. 


“-een m the apple, pear, quince, is ; 
fleshy fruit with the calyx adh»ent 
The capsule is a dehiscent, dp' i™)' 
formed of several joined caqiels sbi 
porous cajisulo is seen in popp>> an 
antirrhinum In the scarlet pinip<^^ 
tfic c.ipsu!e opens by a hd 
sihqua is tlie charactertstic fruit of tni 
Wallflower family, and consists of w 
carpels which separate from below Bp 
wards, when rijie The fruit-bcsrini 
spike of tlie Fir, and Larch, is called • 
strobtlus 


In false frutfs tlie succulent 


formed partly or entirely from 
receptacle, or top of the flower sUis 
In the apple and pear the true fruit r 
the hard “ core ” The fleshy pa« ‘ 
rose hip is formed from the reccptaci 
and encloses the true fruits, which Sw 
acheues In the strawbeiTj' t"‘ 
achencs are embedded on the surf.ic 
of the fleshy receptacle 

Charles Bnxgess {b Eng 
lish cricketer and all-round 
educated at Repton and Oxford, Bhen 
he obtained his " blue " for 
athletics, and association footb^l , w 
presented Surrey, Sussex, and 
shire at cricket , played for Bnglan 
against Australia 18'99, 1003, lOW 
1900, and 1912 , founder and cditoi 
of JFry's Magaetne , author (Wd 
Beatrice Fry) of A Mothers ao 
(1907) , hon director ol the 
training-ship Mercury. , ' 

Fry, Elizabeth (1780-1845), Qua® 
and philanthropist At the age ol - 
she married Joseph Fry, and brong 
up a family of 12 children 

In 1813 she visited Newgate Piaso _ 
and saw the appalling conditions uHQ 
which prisoners existed This e • 
pcnencc led her to form an Associatio 
for Improvement of Female Prisoners 
Newgate, consisting of 1 1 Quakeressc 
whose object was " to provide for in 
clotliing, instruction, and eraploymc 
(of the prisoners) . . to render the 
docile in prison and respectable wne 
they leave it ” Neither did she stoj 
at that, but took steps to enable ma 
prisoners to be employed when tnc) 
arrived in Austraha 
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FRUITS 



W 

:o lumbine. 

•^iifJower V'^'ftonesry 6 

DRY FRUITS -".te 

one seeded jochene 2. nut 5 somoro 
manyseeded 4 'fbilicJe 5s)iiquo Otequmcycopsule 

SUCCULENT 
FRUITS ^ 

8 berry 8 _ 

9 drupe qooseberry ^ 

10 duster of drupelets ^ plurfT to 

" - blackberry 

r^K 

Ifrutte enclosed \ V^' J F ij 

inreceptade ISVLY 

noppie lanosehtp 

frulte on outside of receptade I3 strawberry 



FALSE FRUITS 
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In licr social reforming zeal she by partial or complete immersion «' 
trav elled in England, France, Germany, hot fat The former method is termM 
etc , visiting prisons She even influ- shallow frying, the other deep, o 
cnced reforms in Russia and Germany French, frying 

As a result of her campaign, in 1818 Foods suitable for frying , 

a Parliamentary Committee was ap- Meat Expensive cuts — 
pointed to examine the condition of fillet steak, chops, cutlets, sheeps 
the jails, the extent to which it was lamb’s kidneys, liver ' ’ 



Llizabeth Fry reading to the Prisoners in Newgate (F rom an Fiigraping &y Borutt ) 

influenced by her advice is admitted in Ptsh Fillets, cutlets, smelts 
the Committee’s report Reheated foods Croquettes, 

Pry, Roger Elliot (b 1800), Eng- solos, fish cakes, 
lish artist and author, was educated Vegetables Muslirooffls, potatoe-’ 
at Clifton and Cambridge, where he tomatoes 

studied science He was founder of Puddings in small individual po' 
the '• Omega Woricshops " for the pro- tions consisting of, or covered by, soff 
duction of objets d'art of vanous kinds fannaceous mixture, fritters, pancass- 
and IS tlie author of several important (doughnuts) ,, 

critical works among them Gtouanm Preparation and Cooking 
Belltri (1899), Vision and Design can bo divided into two groups : 
(1920), and Henri hlatisse (1930) those which are fried without previo 

Fryatt, Charles (1872-1910), llntish preparation, such as meat and 
seaman, commander of a Great Eastern (2) those which require a coating « 

Railway Co vessel on the Harwich- egg and breadcrumbs, flour and wnw' 

Rotterdam route Captured ,ind batter or pastry j 

executed by the Germans, 1910, on Shallow ftying is used for meat aW 
a charge of having attempted to ram n pancakes Heat the fat until smokiw 
German submarine Buried at Harwich hot, immerse the article of food, turn 

Prying, a quick method of cooking iiig it frequently in order to brown bo 



Fryt&e'pans SJ 

sides This is a wasteful method as 
the fat which remains cannot usually 
beusedagam it is however a useful 
emergency measure 

X>reO fiy\^g can be done in a pan 
specially made for the purpose alwut 
7-8 in m diameter and 4^ m high 
but a saucepan may be used instead 
It should be fitted with a wire basket 
The fat used may be olive-oil other 
vegetable oils dnppmg or lard 
Olivc-od IS expensivre and lard tends 
to waste more quickly than dnppiag 
About 3 or 4 lb will be required for a 
pan 8 in m diameter Heat the fat 
until the bubbles cease the surface 
becomes smooth and a blue smoke 
rises The temperature of the fat is 
new suitable for Irjmg (i« CooKiho 
TKurBRATUSB Chakt) Of It can be 
tested by dropping a 1 in cube of 
bread into the not &t For uncooked 
mistares it should brown in 1 minute 
—for cooked in 4 minutes 

Place food in the basket a little at 
atime aslargequantlties will make the 
fat too cool Turn if necessary 
Remove and dram over pan and then 
on crumpled absorbent kitchen paper 
Keep in hot place Wait for fat to 
reheat to correct temperature before 
immersing n xt batch 

Ca e of Fat After frying strain 
fat through muslin wipe the pan 
return the fat and store until required 
again If the fat becomes dirty melt 
It add i teaspoonful salt and ^ tea 
spoonlul soda to each lb Pour bod og 
water over it and stir The next day 
or when cold remove fat from top 
scrape the bottom remelt and alkw 
to heat slowly until all the water haa 
be n drawn off 

Frying pans Three types of frying 
pans are required in a household one 
for shallow frying one for deep and 
an omel t pan K strong iron pan n 
the mo t s liable for ordinary house 
hold frying It docs not buckle with 
the heat and food is less I kely to bum 
than IQ a thin aluminium one V cover 
keeps the food moister and plumper 
protects the top of (rom 

eplnttcnng fa ^ being 


'9 Fachsiss 

'fined with fumes A deep-fat frying 
paA is best made of aluminium asuon 
would be too heavry These pans are 
suppbed with a wire draining basket 
Two projections of the pan on oppiositc 
sides form useful rests for the ^sket 
while the food is drying A modem 
dev elopment of the deep fat frying pan 
13 a rounded fat container which is 
fixed to the nm Less fat is required 
and the food cook more quickly for 
all the heat from the gas is entrapped 
inside the nm An omelet pan should 
be of moderately thick iron or alu 
miiUDm and have rounded aides A 
amooU) surface is important to prevent 
sticking This should be ensured 
before using by pnvtng To p ove 
an omelet pan beat a small quantity 
of lard until smoking hot pour and 
rub round with paper 
Fud I Ear o! Egypt (<' 1808) 
son of the Kbetlive Ismail Pasha 
succeeded his brother Hussein as 
Sultan (1917) and became lung when 
the Bntish protectorate ended (19 ) 
Alter the crisis of 1027 he sns^aded 
the Constitut on but restored it two 
years later He visits England ui 
10 7 and 19 D He is the founder of 
the Lgyptun University 
Fuchsia, a beautiful plant of the 
natural order Onagracese it has erect 
much branched stems smooth rather 
thick po nted Icavres and drooping 
heavy tiowers borne singly in the axils 
of leaves towards the end of branches 
Tbe flowers have coloured fleshy calyx 
and tubular corolla usuallyot different 
colours or shades of tbe same colour 
and long deep-purple filaments bearing 
cross set angers A few species are 
hardy and may be grown in rich soil 
lU a si eltered and well-drained posi 
bon with the protection of dry litter 
or leaves over the roots in winter 
olbera grow well out of doors in sum 
mer and are kept m a greenhouse 
*!ept.-Jone Propagat on is by cut 
tings set in sandy sod in May 

i^chsine an artificial dye aUo 
known as magenta rosein harmahne 
and aniline red obtained by tbe re 
dactWQ of a mixture of nitro-bensen 


Faego, Tierra del 390 

anilme, and toluidine Fuchsine itself 
consists of green crystals which in 
solution dye textiles red It can be 
used directly on to sUk and wool and, 
with a mordant, on to cotton It is, 
however, not fast to light 

Puego, Tierra del, see Tierra del 
Fuego 

Fuel Oil, a dark and heavy residue 
obtained from the distillation and 
cracking of petroleum It is em- 
ployed m the unpurified state as a 
boiler fuel both for ships and for land 
installations Its low cost and ease 
of handling (by means of pipes), to- 
gether with the fact that it can be 
Ignited without delay and gives a very 
hot flame, make it a serious competitor 
for coal, which it has already succeeded 
in displacing m many holds The 
usual method of burning the oil is to 
discharge it by means of compressed 
air through a special nozzle placed in 
the fire-box In thermostatically con- 
trolled heatmg installations the oil-iet 
is lit by an electrical device There is 
no definite grading for fuel oils, since 
almost any petroleum product may be 
used as fuel Although, as stated 
above, fuel oils are generally residual 
products, some of the higher 
grades may be dislillale products, and 
would even be suitable for use in an 
mtemal-combustion engine of the 
Diesel type 

Pnels. A fuel is a combustible solid 
liquid, or gas, which is made to 
combine with the oxygen of the 
air in order to generate heat The 
value of a fuel, therefore, is ex- 
pressed m terms of the heat units 
which can be obtained by burning 
a Certain weight of it, this being called 
Its calorific value A fuel is bought and 
sold largely on the basis of its calorific 
value, but, especially m the case of 
wild fuels, other qualities also need to 
w ■taken into account 

The calorific value of wood (chiefly 
cellulose and hgno-ccllulose) is low 
being about 1500 calories per gramme 
but where it is plentiful and no 

ptlicr fuel IS available, is novcrUiclcss 
important 


‘ Poeu 

Peat is a brown or black ’ 

found on the surface ‘ 

many parts of the world It 
from the accumulation of succw s 
layers of dead vegetable matter, ) j 
IS prevented from decomposing j 

being swamped by water ' J 

taken from the bog it contams up 
00 per cent by weight of water , 
the elimination of this water ^ 
essence of the problem of , 

vast peat deposits of Ireland, 
many, and other parts of the 
By air-drying the water 
reduced to about 50 per cent > 
with the season of the year , nu ^ 
process is excessively slow , ° , jj, , 
the water can be „ li ' 

mechanical pressure, and much ca 

got nd of by elcctrosmoso (pn) , „ 

there always remains a residue at 
these processes, the peat 
tially a gel structure (see Cot 
Chemistry) This structure '"“j.. 
destroyed by heating the 
water can then be removed by P , 
sure, but in spite of the 
large sums have been spent on , 

work on this subject, the btilisati® 
peat on a large scale has never 
really successlul . J 

Tile next stage in the ^ 

ordinary coal is lignite, or . 

which is denser and darker -than 
and contains less water The calo> 
value rarely exceeds 6000 t 
hardly Icnown m England, but ^ , g ' 
all over Germany as a domestic m 
the form of briquettes , and it « 
tcnsivcly utilised for the , 

of the electric power which is mpP' 
to the German grid-system , 

Bituminous coal is by far the m 
widely used fuel, and is charactmis 
by the production of much smoke 
burning, the result of the impel*- * 
combustion of volatile ■ 

given off as the coal is heated h> w 
fire Tins sorv'cs to distinguish i 
separate types of coal, the caking au 
llio non-caking, so called according 
they do or do not melt and cake i 
gether w'hcn exposed to a Tuodem 
heat Non-caking coals cannot be b'W 
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to {oTO I cohmnt coVt Si« 

Coal Gas-uakivc 
Tile ash of nnl is only partially con 
Utsed in the coal anlKtoDce tb( 
mater rart of it as a rule runs U 
Uycrsof vanous thicitness through the! 
seam These U>crs rcpre^Dt rioiI and ' 
Slit deposits along 'Aith the origiiul 
vegeuDle nutter and then subjected to 
heat and pressure The ash bearing 
sabstance often called shale usually 
contains about St) per cent, of com 
hustible matter while the pure coat I 
may contain as little as t per cent of 
non-comhustible matter It u of great 
advantage to dean the coal by remov* 
mg the aah'beanng constituents Thu 
io^vea breaking up the coal and 
treatmg it by one of the methods em- 
F^oyed la ore dressing (f«> that pn»> 
npally used being wet jigging and 
UbliDg In various forms, m which 
the mixture u agitated with water the 
Shale particles collecting at the bottom , 
et the nan or scparaung as the mass I 
passe* ever a vibrating table Dry' 
processes depending on agitation by 
air currents are comiag into uv asweh 
asflotation which is cow the most tm 
Portant of all methods of ore dressing 
grave disadvantage attscbuig to I 
all these methods as well as to the I 
handling of coal which in most cases is I 
a soft and WaWe matesiai is the p»o- ' 
duction of fines and slack 
wh cb are difilcult to utilise for firing 
These and other consideration* are 
leading to the rapid introduction of] 
rneaus by wb ch the coal is blown into 
the furnace in the form of very fine 
dost, which is usually prepared tm i 
mediately ^fore use in order to asoidj 
the danger of storage coal dust mixed | 
witn air being explosive Vanous 
systems of burning pul ensed coal am 
now completely successful but all have 
a new dtantack namely that the ash, 
which can never be completely r" 
moved escapes in the form of dust 
fine that only elcctnc precipitatKW 
Wilt remove it- On the other hand the 
method completely abol shes the nuis- 
ance and waste caused by the priTdoc 
boo of black smoke though it does not 


Pnelr 

.tt«seA and perhaps even aggravates 
the formation of sulphuric acid from 
snlphur contained in the coal 

Another method of using fines and 
stack consisti in b l•Jue^l^ng the putver 
i«ed material being mixed with pitch or 
tat and mouldeil under pressure The 
process is cheap and verv advantageous 
from the point of view of cleanliness 
and economy 

' Co, oiJj} /utl compnses a suspension 
of finely ground coal m fuel oil the 
mixture twing sulTicientl) fluid to be 

E amped and burnt as a spnv It can 
e stored with perfect safety the only 
difficulty being the need to pres ent the 
•citling out of the coal during storage 
said in the pipe lines. 

AtUbtactit vs the final p oduct of the 
process by which legetable matter 
becomes coal It it very dense and 
usually low in ash and the content of 
carbon may be as high as 33 per cent 
or rnore It is very widely used for 
domestic furl and alto tecbnicnlly It 
emt^yed in metallurgy also 
Coit (f V ) IS a fuel of great import 
.. ice the only disadvantage being the 
fact that it IS difficult to ignite and 
must be maintained at a high tempera 
tare There are three kinds of coke 
metallurgi al coke gas coke and low 
“• aturecoke itetallurgical coke 
hardest and densest as it ts 
produced at the highest temperature 
as A result of this the cotce^ven 
gas evolved is unsuitable for town use 
Imt the coke made in the course of the 
otaoulactnre of town gas is too soil and 
friable for use in the blast furnace 
where the weight of the charge would 
crush the lower layers to a compact 
mass which would not adm t air Gas 
coke is much used as a domntic fuel 
particularly for firmg central heating 
plant 

The conversion of coal into coke 
before burning is economically an 
advantage since it envblev many vain 
able by products such as coal tar com 
pounds oils and ammonia to be re- 
covered The lower the temperature at 
which carbonisation takes place the 
' perfectly is this advantage 
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attained Hence the great efforts made 

to develop low-temperature carbonisa- 
tion, vhich has the further advantage 

and withTl revLdtfy 

and with the evolution of much heat in 

English domestic Ste 
Since however, the use of the latter is 
almost confined to Great Bntain low 

-frjr'f.ij.v.-ot'.S'S 

more volatile natural constituents 
owing to the risk of cxolosmn 

«Sun“rp?'„rr r!,s 

£ 
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pLts of^thl ^ m various 
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aimoit eliminated ^ 
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many technir-i] ^^^poses and in 
rionry processes where 'i 
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snpphed with it * i ‘.n America are 
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failed to capture the position, an 
retired in good order Welhngton' 
somewhat doubtful victory secured th 
evacuation of Almeida 
Fngue, see Musical Terms 
Fujiyama, a famous Japanese tnoun 
tain 05 m W S.W of Tokyo It is s 
quiescent volcano, noted fonts conical 



Mt 2 uji>ama reflected m the waters of LateSbefi 
form It IS a favourite subject in 
Japanese painting, and is visited u) 
pilgrims for its religious significance 
Height 12,400 ft 

Fn-kien,aS Chinese maritime Jecv 

ince between Kwang-tung, and CliC" 
kmng. bounded on the E by the F 
Sea The surface is hilly, and in- 
considerable heights along the 
border have separated it m languatrc 
and customs from tlie interior H'' 
kien IS watered by the Mia and otnct 
^^ncams, and the vallcj-s are c'ctrcnicw 


fertile Two crops of rice a jear .- 
usually produced, and large areas a** 
under tea, the province lieing tiolw 
for a flow er-setnted brand There are 
large forests and the timber output is 
°ffn the largest in China Oit-cf 
produce includes cotton, sugar, to- 
bacco, and indigo, 'Hie chief industry 
” paper-making from bamlioo pnip 
mineral resources — coal, copper 
^pUite, iron, and gold — have ant 
been exploited The prhicipal ton a* 
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Are Foochow (9 c) the capit»] «ind (m Bad Times and Better Thoughts in 
Amoy Area 40 500 sc} m pop II one Tiiuts his \Torks also include a 
c 14 330 COO bistorv of the Church ami an account 

Foknoka, Japanese town near the o( the Holy Land His style is witty 
h< coast oi Kyushu 1 land SO m and humorous and much emotion is 
K E ot Nagasaki It is a great silk infu ed into his accounts of past 
weaving centre and eajoj's a large events 

general trade At Hakata an adjoin Fhllet t Earth a mineral of a 
ing city IS a huge bronze head of character similar to ordinary clay as 
Suddha Pop (1930)3^8 300 teganls its compo»i(iMi but not 

Folgorite a rock whose surface has pl^tic Itisgreemshorbroivnish and 
been melted by the action of lightning crumbles into mud Hbeii m contact 
and on which the fused matcnat hu with water It consists of exi^dmgly 
re^lidihed as a kind of thin coat or minute grains ihi h have a strong 
varnish power to absorb oil and grease and 

The term is also applied to tubes parucnlarly colouring matter con 
produced Ui rocks chiedy m loose Uincdinthese Itufoundmallparts 
sandy beds bj lightning of the world though its composition 

These tubes are up to 2| 10 in varies greatly Before the in ention 
diameter and tap dly narrow and di of dr><leaning it was ser> mu h used 
appear in the rock They represent forcleaning fabnes owing to its power 
the path melted by the electric spark of uniting wuh greasv dirt It is now 
and may be hned with a kind of glass chiedy uwd for punfying oils and for 
formed from the melted rock loading paper It is also u ed at a 

PaUuuii,m«tropoLitan borough \\ of cooluig and absorbent poi der and as 
Chelau LMal industries include brew the buis of seieral cosmetic powders 
tng wallpaper manufacture smd FtUlpnlter see Etplosiv bs 
engineenng The most important Fnlsur the largest of the petrels 
buddings are the Bishop of London t (f « ) «i the North Atlantic about the 
palace which stands in fine grounds sue of the common guU and like it in 
not far from I*ntney Bndge and general whiteness of plumage The 
Queen s Club The manor origsnallj fulmar is a valuable bird on account of 
known as Fullanham is belieied to its oil which is as nutritious as cod 
have been m the possession of the h er oil To the inhabitants of St. 
Bishops at London from the “th cent Hilda the bird was an important item 
Bop (1931)iu0040 of food supply thouvands of the young 

Fuller iohn l^^enck Charles (h birds bemg collected in a season to be 
1878) British soldier and tank expert eaten alter the oU had been extracted 
After serving m the houth Afman Fnlmuate ol HerctuT see Cxplo- 
'Var and the World War he was sives 

appoint^ chief of the Tank Corps FolmloBtes the metallic salts of 

t i917) The tank successes at Cam lulnunic acid HCNO Thev can be 
rai and afterwards were attributed to made by dissolving a m tal m strong 
bun and on the estabi shmeut of mine acid and adding alcohol the 
mechanical brigades (19 9) be was fulminate is then precipitated The 
appointed mil tar) assistant to the fnlminates are highly explosive com 
Chief of Imperial General Staff pounds used for the manufacture of 
Author of Tanks aw Ilia Creol If o and detonators (}<) The principal fol 
houifdationsofaSnenceo/MorliO mutates of industnai importance are 
Puller raomas (1608--i68I) histor tbor« of mercury and silver The 
Ian author of The K ovikies of Bn latter ts responsible for the bang in 
fuiti was a Royalist chaplam dntnig Qinstmas crackers 
the Civil War He wrote Holy State Pnlton Robert (1 C.»- 
and (164 ) Good Tkeug&fr neer bom in ^ 


Fninnroles 301 Fnmiior: 


to London to studj' drawing under 
Benjamin West, but turned to science 
and after much uork upon nver and 
canal navigation inv'cnted a sub- 
marine, which w,as tested by both the 
I'rench and English Governments 
In 1800 he returned to America, where 
he spent the remainder of his hfe in 1 807 
building the first successful steamboat 
Pumaroles, clefts or funnels asso- 
ciated with volcanoes and through 
which gaseous material emanates 
As a volcano cools after an eruption 
the type of vapours given off vanes 
The hottest vapour contains no steam, 
the next stage contains steam with 
sulphurous and hydrochlonc acids, the 
next, at a temperature of about 200®B , 
steam and ammonium chlonde vapour, 
and finally in the last stage pure steam, 
with carbon dioxide and sometimes 
sulphuretted hydrogen 

Fumaroles showing each particular 
stage of tlus arc respectively called 
dry, acid, alkaline, and cold fumaroles 
Fumo Precipitation, one of several 
terms applied to the removal of finely 
divided solid or liquid particles from 
air or other gas Hus problem is one 
which tends to become more acute as 
industry progresses In high-speed 
grinding, the linng of pulvenscd coal, 
and many other cases of large-scale 
industry, it may be imperative to 
remove dust from air in order to avoid 
danger to health An appliance of a 
simple character is the bag filter as used 
in the ordinary household vacuum 
cleaner Another device, the cyclone 
separator, is effective only when the 
substance to be remov'ed is not too fine 
It consists essentially of a cylindrical 
vessel, having a conical taper at the 
bottom , the air enters at the circum- 
ference tangentially and leaves by an 
outlet m the axis of the cylinder It 
thus whirls round m the cyhnder 
several times, and the particles of dust 
are precipitated by centrifugal force 
The most effective apparatus, and 
one rapidly coming into cxtensiv e use, 
IS the Lodge- CoUrell electric precipi- 
tator The prmciple consists in pro- 
ducing m the gas a high-tcnsion direct 


electric field between two electrodes 
one of which rs armed with nuraerou 
fine points, the other being sraoeti 
Usually the bnish electrode consists o 
a strand of wire vnth the necessar 
brush materiiil, which, may be fin- 
wire, twisted in it, passing round th 
axis of a tube The phenomenoi 
known as the electric wind, an lonisa 
tion of the air under the concentratfc 
field at the sharp point, and its repul 
Sion tlicrcfrom, is produced At th 
same time uncharged dust particles ar- 
attracted to the sharp points, charge< 
by contact, and then repelled with th 
air, being tlirown down on the smootl 
tube, from which they fall in a more o 
less coherent form Unfortunatwy 
although it IS not excessiv’ely costl) 
when the material recovered has aUj 
value, Its use on ordinary clnnanc} 
fume from furnaces appears to be un 
economical 

Famigatioii, the process of disinfcc 
tion and killing of insects and vermu 
by tlio exposure of the infected ano 
polluted materials to toxic fumes 
The term is also applied to the curing ol 
foods by exposure to w ood smoke, and 
to the seasonmg of woods by the saiw 
method The principal agents uSN 
for sanitary fumigation are sulpnui 
dioxide, hydrocyanic acid, and fof' 
maldehyde The use of hydrocyamc 
acid IS almost entirely restneted to 
ships and isolated buildings, sucli as 
warehouses, on account of the highly' 
poisonous nature of the gas For tn< 
destruction of insects there arc sev eral 
gases available that are toxic to insects 
but not very harmful to man, such as 
ethylene dichlonde An interesting 
development m fumigation for the 
destruction of insects and vermin is 
the addition of about 5-10 per cent ol 
carbon dioxide to the fumigant 
This stimulates the breathing of tlie 
animals to be destroyed and tlius 
ensures the more rapid absorption of the 
toxic gas See also DisiNracTANTS 

Fumitory, name of several species of 
herbaceous plants of the fainuy’ 
Fumanacea;, akin to the poppic® 
Fumitories are mostly found fo-feta- 


cIimatH Five tnata spxeciea 
d in two genera Fumana and 
in occur in Britain They j 
mUVe items which exade a' 
luice when broken and are 
chmbicg plants The Common . 
)ry however grows erect and 
ose<olonred flowers tipped with 
It grows on waste land and 
ds The Ramping Fumitory 
>n in hedges or cornfields bears 
r creain-colonred flowers The 
Dg Corjdalis is a long slender 
powing m hedges and bearing 
ish white flowers Two other 
' bear purple and yellow flowers 

•hsl, capital of Ktadeira on the 
^ popular holiday resort 
(madcira) is the chief export 
gncnlture mainly sugar-cane 
g IS widely earned on m the 
y Funchal u the chief com 
I centre for the produce of the 
' and bu a busy harbour trade 
4SS0 

Ihsestalum, general name for 
eligions movement in many 
;aa Protestant eects in favour of 
isteaee on the literal inspiration 
I Bible It has developed es 
y since the ^^orld ^^ar aod is 
iilarly strong in the Middle 
3Iucb attention was drawn to 
l‘*5 as the result of the prosecu 
if a Tennessee teacher for up- 
g the doctrine of evolution “ " 

dag the conveision ol floating 
3rt term debt v ) into long 
tock or bonds The process may 
lertaken by Covemments mom 
les and even large comtneraal 
I which from time to time raise 
an or debenture or stock issue to 
all outstandmg notes bills and 
alantes ViTiiJe the total la 
Iness is not reduced the rate of 
It paj-aile is usually much 
especially if fandiog is earned j 
. a favourable time In periods ' 
2lte>tiiterest Covenun ots and: 
lyaiitiee content themselves with i 
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Foxidy Bay of a bay in the N 
Atlantic Ocean between hew Bruns 
wick and Mova Scotia c 130 m loni, 
and m in average breadth It 
narrows into the Cbignecto and Minas 
Channels high tides rise to a tore 
of SO ft In Minas Channel 
Fflscn,* Isrge Danish island between 
Zealand end Jutland It is well 
wooded and fertile large Iierds of 
cattle are raised and cereals grown 
The chief tosntf are Odense and 
^vrndborg (see Dsvmarx) Area c 
i350s<] m Pop 340 000 
PuBenl Bites see ItBLictov Pximi 

tIVE 

Fongl a group of lowly plants many 
of which are vis ble only under a 
microscope while others form big 
fruiting bodies such as (he mushroom 
toadstools and bracket fungi None 
possesses chlorophyll so that it cannot 
make its own starchy foods irotn water 
asd carbon dioxide bet must obtaie 
all the necessary DOtrinent from other 
living or dead organic matter or from 
the evereta of Lving bodies 
The fungi are classed as piaots 
although (bey have no chlorophyll be* 
cause their bodies are either utiiceUolar 
or composed of a number of cellular 
long threads of protoplasm in walls of 
a subetance closely allied to cellulose 
which IS the typical material of the 
walb ol plant cells Further the 
fongl show many resemblances to the 
•f(pe (go) tt e most primitive group of 
hviog organisms which are distinctly 

K nts and not animab and they are 
leved to be derived from alg» by 
loss o(<hlofophyll and other speciaJisa 

Reproduction u by spores produced 
both asexually and sexually audsomo- 
times by the forzoation of single resting 
spores from vegetative celb The 
Ind vidual spore of any type is at first 
a single ceil with clear contents iwt 
the contents may become divided by 
cross waUs or develop oU giobules or 
beexmse deeply comured Atcxual 
reproduction in the fungi b quite dis* 
tiDCt from that which in ferns and 
mosses alternates regularly with 
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asexual process to give rise to succes- 
sive dysloid and haploid generations, 
wth corresponding alternation of 
vegetative form 

Physiology The majority of fungi 
arc saprophytic, i e able to live on dead 
organic matter Many of the most 
primitive fungi are aquatic, and grow 
on fallen leaves and twigs where the 
water contains sufficient oxygen 
Many fungi arc saprophytic on wood, 
and arcable to destroy liquefied tissues, 
but while some decompose fallen tree 
trunks, branches, and twigs, and 
restore their material to the soil, others 
do serious damage to timber (sre Drv 
Rot) The soil fungi, almost con- 
fined to the first 0 in of soil, use 
animo-acids from dccajed animal 
matter as a source of nitrogen, and some 
actively decompose cellulose The 
" fairy ring " of darker grass m poor 
pasture is caused by a fungus whose 
branches spread outwards from the 
centre of infection, and at their advanc- 
ing margin set free ammonia compounds 
which bacteria convert into nitrates, 
enriching the soil and causing lush 
groivth of the grass The coprophilous 
species belong to many different 
genera and have striking adaptations 
to their habitat, such as mechanisms 
for the projection of spores to a dis- 
tance, towards light and open space , 
they are ejected on to grass, eaten by 
cattle and germinate after passage’ 
through the intestines of the animal i 
Other fungi grow on fats and oils , 
some of these arc used in ripening i 
cheese Others cause the brown furry i 
mould on bread and preserves -Yeasts 
can break up carbohydrates in solution 
into alcohol and carbon dioxide, relc,-ise 
energy for growth, and may be used 
econoraicaUy both in bakmg, where 
the carbon dioxide causes the bread to 
" rise,” and in browing 

A number of other species of fungus 
are parasitic, either facttllaltvefiarastles, 
which can live equally well on dead or 
hvmg organisms, or obligate parasites, 
which are found only on living material 
and die when the host is killed Mil- 
dews, rusts, and many other pests of 


wild and cultivated animals and plants 
even some causes of disease n 
man, are parasitic fungi Many iotts 
trees always have some particular inn 
gus in intimate association wtn tnen 
roots, forming a close sneam a 
microscojiic hairs over tlie rootlets, an 
the fungus is believed to live in sym 
biosis wth the tree, itself absorfiin 
water and minerals which it 
to the tree m exchange for wmn 
hydrates Orchid seeds woll S®* 
minate except m soil infected wi 
fungus, which penetrates the seed a 
probably induces some chemical nnang 
necessary to release the energy 
germination 

Classification This is 
into two groups — the Phycomyceles 
Algal Fungi, and the Enmycetes 
Higher Fungi Each is subdivide 
according to the development oi 
vegetative and reproductive stnictur 
ITie Phycomycetes are the rad 
primitive group, and include t 
aquatic fungi The higher fung* 
divided into Ascomycetes and 
mycctes, according to the form of m 
charactenstic sporangia or spore 
sulcs In the Ascomycetes, rae 
sporangium is an elongated, oy'radfi^ 
body containmg 8 spores , 
Basidiomycetcs tlie spores are budfl 
off from 4 points at the apex of a cl 
shaped cell 

Ldibtc and Poisonous Fungi 
trary to the usual belief, the inajofi ) 
of toadstools are edible, somepeopici 
however, cannot eat fungi of ddyd ' 
sonption without discomfort Many 
fungi are poisonous until cooked, 
are indigestible if not properly 
and no fungus should be eaten if at 
mouldy or attacked by insects 

The belief that the poisonous otno 
poisonous nature of a fungus can w 
ascertained by its pcchng, by its ' 
by its having been nibbled by tafira 
or slugs, by the blackening of a 
com or spoon is complete nonsense , 
the only way in which to knoi_ 
whether a fungus is edible or 
IS by being able to disfanguish it m td 
same way as other edible plants a* 
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<iistingQi$hed &od tearniog its *yb«seens) Most conspicuous amon^ 
record To help in this idenUAcation the poisonous species is the Fly 
fungi are classified by the colour of *gane [AmanUa muscaria) noted for 
their spores the presence or absence of lU t^haot red warted cap and for 
a rug on the stem or of a volva (the the fact that it grows near birch trees 
remains of a cuticle enclosing the whole Of edible fungi the Cup (Bolelus 
fungus on its first appearance) at the edt lis) la » ell known on the Coutinent 
base of the stem flie colour of the and Msald dried in Soho Manyother 
spores may be asi^rtamed by placing BoUli (a genus which differs from 
the cap of the toadstool on a piece of Amani/a and from the common mush 
paper for some hours when the spores Rxim by having spores under the cap 
will be found to have been projected instead of gills) are also edible and 
in a pattern on the paper delicious The cha lerelh a fungus 
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Most of the poisonous species are with irregular gilU and of an orange 
found among the genus Atnamta colour growing near fir or pine trees 
which has white spores and both ring ts also favou ed Of bracket fungi 
and volva The persistent white gills growing on trees the only one 
of this genus disti iguish it from the favoured — as most are leathery — ls the 
common mushroom The death cap itgetabl* beefsteak (Fistuhi a hepahea) 
{Amantto phalhtdes) has been respon which is red and grows on oak trees 
sible for over DO per cent of the deaths Some toadstools such as the fairy 
caused by fungi and Inflicts not only niii hroom which grows in the well 
death but terrible agonj Soineothra known rings can be dried for future 
swles of the Amamla g nus are ose but others putrefy There are 
almost as bad though jet others are many ways of cooking fungi and the 
edible (eg the blusher 4>naiitfa method must depend on the species 
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but the result tsiU alwaj's be satisfac- or cold temperate latitudes or high j 
tory if the fungus is slowly stewed in altitudes, where they grow a “iCK 
milk until most of tlic moisture has in winter, and by aquatic spe , 

been driven off, and then gently fried winch, even in comparatively u 

in butter watli pepper and salt Puff- countries, have a close soft , 
balls, delicious if perfectly fresh, can to keep water from the skin. , 

simply be fried to a golden brown in latter belong the fur-seals, tlie ° ' 

bacon fat Care must be taken not to beaver, nutria, and musquash or m 
confuse the cvil-smellmg and thick- rat, in which, except in the j .1 
slunned scleroderma witli the various the long hairs of the coat are puu . 
edible puff-balls wlucli grow both in leaving the underfur exposed, 
soil and on trees most extensively worn furs of “e « 

See Handbook of the Larger British category are yielded by foxes, > 

Fungi, by Jolm Ramsbottom (Natural sables, and other species ol ' 

History Museum) polecats, known m the trade as li - 

Fungus Midge, small delicate, mostly and, formerly, ermine and 
gnat-like flics, so called because the Skins of larger Carmvora, lute j 
food ol the larvTc is usually fungi of incs, wolves, bears, tigers, 
vanous sorts, though some feed on leopards, are usually made 
decaying vegetable matter of many but leopards and snow i-ite 

kinds Crops of mushrooms arc fre- sometimes worn as wraps 
qiiently devastated by them hairs of the American 

Fniucular Railway, a railway for stuck into the coat of 
transporting passengers up a steep ordinary foxes to imitate 
incline It often runs on the prmciplc of silver fox Squirrels and 
balance, tivo carriages of equal weight amongst the rodents are often Uf 
being joined by a long cable which for lining cloaks and overcoats, u 
passes over a pulley at the upper end the most generally useful of all riw®“ 
Small power is required at the pulley to is the rabbit, called coney in the ttao 
bring one car up the slope, while the The skins are of good quality, 
other descends The system can be ap- and abundant, and are made up i 
plied only to small distances — the sea- imitate all sorts of more valuable ib 
cliff at Douglas, Isle of Man , and small Fancy rabbits are largely , » 

slopes of the Swiss Alps A funicular supply, but cargoes of " ^ 

system is suggested at Gibraltar, from rabbits arc shipped from L. 

the shore to the central peak Of the native Australian animals, t“ 

Fur, see Hair , Fur-dcaring commonest furs are those of ^ 
Animals , Clothing, Care or waUabics and opossums, and fonneny 

Fnr-boarmg Animals, mammals of the koala and the duckbill, hut th® 
whoso tanned skins, with the coat m its tivo species are now strictly protcew 
natural state or with the long hairs on account of their scarcity . 

pulled or clipped, are used as rugs or Altliough the fur-trade has brougur 

worn for use or ornament Strictly, some species to the verge of extincnoiL 

the terra " fur " should be restricted it is surprising how most animals ar 
to species having a soft full coat, but holding tiieir own, thanks to c'® 
recent fashions of wearing almost all seasons, although thousands, c'’® 
skins have extended the term to some millions, of their skins are annually 
animals, such as certain tropical wild on the market In the last quarter o 
cats or common house cats, in which a century fur-farming has become 
the hair is smooth and short, or even profitable industry, and foxes, skuuKS, 
to the skin of the Indian civet cat, nutrias, and musk-rats have been im- 
which has coarse hair redeemed by its ported to England and Europe ana 
mottled pattern Tlie best furs are bred successfully ^ * 

furnished by animals living m Arctic Fnrluraldehyde (Furfural, futpFOh 
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furol) IS m the pure Stale a colourless 
liquid Mith a characteristic odour 
TJic boiling-point is 102° C and the 
melting-point — 35° C On exposure 
to air furfural acquires a reddish 
colour, and it is never met nith com- 
mercially in the colourless condition 
Furfural can be obtamed by the acid 
hydrolysis followed by the distillation 
of any material containing pentosans , 
in commercial practice Uie materials 
usually employed are com cobs, oat 
hulls, and sunfloucr-sced husks 

Furfural is used as a solvent, and 
also for tlie manufacture of numerous 
synthetic resins, since it forms a large 
number of condensation products wiUi 
such materials as phenol, urea, etc 
Fanes, The, m classical mythologv 
the ministers of divine wrath and ven- 
geance, also known as the Eumenidcs, 
Ennyes, and Dira; Wars, plagues, 
and the pangs of remorse w ere caused 
by them, and they had command over 
the torments of hell Their names 
were Tisiphone, Megsera, and Alecto 
They are represented witli hideous 
faces, with snakes turning about their 
heads instead of hair, each holding a 
torch and a w'hip of scorpions and 
followed by demons They were 
specially concerned wath pamcidc, 
perjury, and offences against the laws 
of hospitality 

Furnace Probably the first stimu- 
lus to the building of furnaces of 
modern type came from the glass in- 
dustry% which developed m Venice in 
the 13th and 14th cents In the 10th 
cent the manufacture of w rought iron 
and steel from cast iron was evolved, 
since which time the hJasl furnace has 
been continually increasing m size 
The blast furnace is a development of 
the kiln which, as the means of making 
lime for building, is extremely ancient 
It belongs to the type called the shaft 
furnace, and consists simply of a ver- 
tical shaft into which a mixture of fuel 
and material is fed at the top, the 
desired product being xvithdrawn at 
the bottom ICilns are described in 
the article Ceramics, and the blast 
furnace in the article Iron and Steel 


Those parts of furnaces which are 
exposed to a high tcmperotorc require - 
to be made of "refraclory' iii® , 
or refractories Since these are to 
to attack by the malenals under trew- 
ment, their composition is of ireF”: 
ance Basic refraclorid consist 
oxides of metals such as ® 
magnesia , acid refractories contain 
large amount of silica, cillier m 
form of sand or flint, or uonihinea 
fire-clay Fire-bnek, the 
and most generally^ useful refract ry. 
IS acid in character Silica bn > 
which arc extremely 
mechanically unsatisfactoiy* i 1 
expand under long continuous hca o 



Sectional Model of a Blast Fumacc 
and are friable Among basic 
tones, the most useful is , 

dolomite, a mixture of magnesia an 
lime, moulded into bncks under pre • 
sure Magnesite, magnesium 
bonate, now made into a ve^ 
satisfactory matenal contaimng only 
magnesium oxide and bauxite, 
hydrate of iron and aluminium, 
excellent basic refractory bncis 
Graphite, carborundum, and clironut 
are the cluef neutral refractories 
The reverberatory furnace consists o^ 
three parts — a fire-box in which com* 
bustion of the fuel takes place, 
hearth upon which the matenal to o 
heated is placed, and a chimney by ■ 
which draught is created The hcartu 
is covered by a roof which is highes 



Foroftn 

near the fire box and slopes dovrn 
wards thereby reflecting or reverbera 
tmg the flame on to the material In 
many cases the reverberatory furnace 
cannot be vsed because it brings the 
substance melted into contact svilh the 
furnace gases which may contaminate 
it In mi Jurnaces this is avoided 
by heating the furnace chamber from 
the outside 

S e type of furnace (desenbed in the 
e Glass) in whii^ the fuel used 
is gas— and the conservation of heat la 
effected by reg nerators or re- 

cuperators — is employed nowadays! 
wherever poaible 

Artlffcial draught for furnaces is 
created by some form of tlower Mo) 
the most useful being the centrifugal 
fan Tor fuel see articles Tuet 
Gas IvtitsTRiAL MANurActuap ahd 

tSBS OP 

Stt A Hermansen tn^uttntt 
rvrttaet Tieltm^ut (London 19 0) 
rarnace Electnc te$ Clbctro 
Cheuistry 

Furness a part of Lancs detached 
from the rest of the county by More- 
eambe Bay and adjo n Westmor 
land and Cumberland The K part is 
mountainous and forms part of the 
Lake District The valuable beds of 
iron ore (ha-matite) in the S and W 
led to the growth of Barrow in rumess 
bv far the largest town in the district 
Furness Abb^ 3 m N is a well 
preserved red sandstone nun p ainly 
in the Transitional horman style it 
was buUt bv the Bcnedictmes in 11.7 
(m« Abbey) The hlEhcst mountain is 
C onxston Old Man ( 639 ft ) the chief 
rivers are the Duddon commemorated 
by Wordsworth end the Leven the 
Outflow of W indcrmere 

Famishing the pumhave and 
arrangement of (um ture Choice 
to-day IS so wide that utility need 
not conflict with good appearance 
in any type of room or house 
Tumiture must be chosen with 
regard *to the sue of the room it is to 
occupy A small room appears large 
by usinir fairly low furniture prefer 
ably light in colour and not over 
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crowded small upholstered or berg’re 
suites chairs with upholstered l»clr 
and seat and i ood arms and framing 
Tor restricted space special furniture is 
designed The more individual pieces 
are not prohibitively expensive The 
cheapest method of furnishing a room 
adequately is to buy second hand 

E ces or even anti jues (rre Interior 

ECORATION) 

Modern furniture relies for beauty on 
the natural wood and good design and 
continued wax polishing gives a hard 
surface practically impervious to stain 
Walnnt veneer i much favoured for 
figured effects Oalc is often treated 
by a weathermg process including 
fuming with ammonia to give a 
grev colour Limed oaV light brown 
showing white m the grain is I'ss 
popi lar Mahogany isstillextca ively 
used and will doubtless return to full 
favour The rarer cherry sycamorg 
ebony Indian laurel burnt elm ete 
used in more expensive furniture 
deserve study by those interested in 
beautiful woods I^lnted furniture 
must be of good quality unseasoned 
wood will give trouble Enamelled 
furniture for the nursery is of practical 
design and can be washed Metal 
foniitnre one of the latest irmovations 
has greatly improved in design since 
Its introduct on from the Continent a 
few years ago Durable easytotians 
rt and clean it has a comfort often 
lied by its looks Stainless and 
cellulosed steel and chromium plate 
are used in conjunction w-ith painted 
lacquered or polished wood plate 
glass and upholstery 

Sectional furniture designed on 
modern lines is grow ng in populanty 
Each piece is complete in itself b it 
two or more units may be asvemblrf 
with all the appearance of a uniform 
whole A dressing table (or example 
may consist of two pedestals wiU 
drawers and a mountra cheval glass 
m the m ddle or a narrow tallboy 
standing at the side of a small table 
fitted with a mirror Book-cases can 
be assembled together or arranged m 
conjunction with writing table or other 
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suitable piece, and a cupboard can be 
flanked on either side by book-case 
sections The possibilities of arrange- 
ment are almost endless 

Dual-purpose and bcd-sitting-room 
furniture includes almost every type 
of disguised bedroom furniture Pieces 
resembling a cupboard may house 
a bed in some cases the doors fold 
back from the middle, one forming the 
head-board, and the bedding is let 
down by unbuckling straps which keep 
it m position diinng the day Divan, 
settee, and arm-chair beds arc varia- 
tions A a ash-stand not in use may’ 
appear as a small cupboard, the front 
opening to reveal jug. basin, etc , on a 
shelf, below which are shoe-rails and 
cupboard space The top swings back 
and IS fitted with a mirror 

A general-purpose room need not 
sacrifice appearance Built-in fur- 
niture IS a satisfactory compromise 
A recess can house a fitted basin with 
a cupboard beneath and shelf and 
mirror above to serve as a dressing- 
table, The whole should be enclosed 
by a door, a folding wood screen, or a 
curtain Clothes may bo kept in a 
buiIt-in cupboard, in preference to a 
wardrobe If the room must contain 
crockery, cooking utensils, and even 
dry stores, they can bo housed in 
a kitchen cabinet See also Furni- 
ture , Antique Furniture , Colour 
IN THE Home 

Famishing Fabrics have never been 
more vaned and interesting than they 
are to-day, for cheapness, durability, 
and good effect Artificial silk fabrics 
m combination with wool or cotton — 
tapestries, damasks, etc — are avail- 
able in w ide ranges Most are suitable 
for any purpose, though for upholstery 
a material having long loose threads of 
silk on the surface is best avoided, as 
these tend to rub through on the arms 
of chairs, etc Some of these fabrics 
are reversible, and are economical for 
curtams, as they do not require lining 
Repps also are very popular, particu- 
larly multi-coloured varieties, as they 
harmomse with almost any colour 
scheme, and even if mainly of arti- 


ficial silk wear well if carefully handled.^ 
Silk taffeta should generally' be /e- 
served for the formal type 
room Velvet is Still popular, but « 
“ shades " and marks too quicUy lor 
general purposes For . very larg 
windows which it is necessary to ct- 

tain closely’ in winter, lined velvets 
hardly be surpassed for warm . 
Cretonnes and printed linens are ■ 
expensiv’e and durable, most bei B 
fadeless and washable norm 
signs arc still popular, many g 
a background of geometric 
soft colours Some new 
have the design printed on both ' 
while others have a perfectly pi“ 
reverse side , the former may b® 
versed when required and left unl 
for curtains, and the latter . 

would give a umform look to the o 
side of a house even if various d^i^ 
were used for interior effect . 

linens are particularly durable, . 

unsurpassed in quality, if 
printed by hand Machine pnnts ar 
also excellent and inexpensive 
Woven cottons, mainly m 
and checks, are very’ suitable for m 
cottage style of furnishing, 
extremely durable Cotton 
at a few pence per yard can be tBCXi 
mended for bungalow' or kitchen, a 
will wash and wear well 

For the nursery special inexpensi 
cretonnes are made with.farmya i 
fairy, and other suitable designs - 
One of the latest upholstery’ mbn 
IS a mixture of wool and cotton vn 
an ovcr-check design , there arc aiw 
many of the homespun or rural vane^ 
which accord particularly well 
unpolished or weathered oakfurnitum 
Oil silk hangs well, and, like ° 
baize, IS very suitable for bathroom 
curtains Oil baize, or Imncastc^ 
cloth, is the modem and greatly J®' 
proved vanety of American cloth 
in several thicknesses according to i 
backing That on thin cambric o 
muslin is the most suitable for cnrtoi^/ 
but a thicker type is employed lo* 
chair covers of the ultra-modern typ® 
Plain colours are obtainable 45 m 
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■Wide aodalsoft wide range of piittMnsi 
m checks and floral designs 
When making curtains of silk, cot 
ton etc a good width to allow la one 
tod a ^If times that of the window 
* “«admg of l}-2 ,0 shonM be made 
at the top stitched flat to a gathering I 
“P*. ^P® •» provided with a! 

double stnng for pleating and pockets 
mto which special hooks are fixed 
thus bnaging the work of rucking to 
an^nmm A2-3in hem should be I 
made at the bottom Some require 
fighting at the cornets either with 
lead buttons sold for the purpose or 
wth a small bag of shot The length 
of curtain to hang below the window 
*m u largely a matter of choice but 
J-7 la, IS the most usual 

Upholstery loose coven can be made 
at home qmte successfully snth a little 
pracbee By far the safest wa> for the 
amateur is to unpick an old cover and 
ose tlus as a pattern If no cover is 
available the cheapest matenal pro- 
wraWe should flnt be used and 
touflhly made up as an experiment 
Keady made patterns are not generallv 
aatisfactory as the sue and shape of 
various pieces diSer so widely A 
gtnetous allowance should be made for 
tucking in round the seit aud li a' 
piping cord is used It should b- sUtched 
Within a strip of material and alter 
wards secured between the two pieces I 
V ” »nl*’n‘ltd to join Tnll 

Should behemmedin position and then 
secured to the cover The neatest 
method of tying on loose covers is 
generally by tapes from back to front 
and care should be taken that they do 
not show when tied 
Fnniiss naxty (ISSt-iaeS) Kntish 
eancatunst was bom tn tNcaJord and 
came to London as a ]oudk man his 
'wk appearing in leading lUastraled 
periodicals He was tespoitsiMe for 
the legendary Gladstone collar and the 1 
t^tional represenUUons of S r \V ' 
Iiwourt Sir Richard Temple anl 
othm Ho illustrated the works of 
Dickens and Thtckeray and was the 
author of Confissto s of 9 Ceitca/irri t\ 
(1901) ifarry ritnim or ifeme {19031 ' 


* Fornltors 

Poieriy Bay (a novel) and How to 
Draw iH Pen and Ink (1905) In his 
latter >ears he wrote and acted in plays 
for the cinema 

Fnnuttin, articles of household ose 
and adornment Stnctly speakmg ih 
meaning of the word is confined to 
movable articles (compare the French 
word mtuble) fixed objects being 
fixtures or fittings but with the intro- 
duction of built m furniture the defini 
tion has to include pieces that cannot 
be moved A modem built n chest of 
drawers u as much a piece of furniture 
as a movable chest of drawers A 
hanging cupboard fixed in a recess may 
be regarded as an immovable wardrobe 
Some trade terras ig door furniture 
(see DooK) emphasise the need for a 
comprehensive definition of the word 

Purruture has existed from tbe time 



-UMM V tb p*i ted uiedallaoe c. 1 100 
wb o man first lived in a shelt r and 
made for bims If some form of bed and 
kind of utensils Where the 
articles ha e been raadeof animpensh 
able material such as stone pottery 
or glass they have endured (e^ the 
stone throne at Knossns) \ er> few 
objects made of wood have survived 
from even the Middle Ages though a 
few pieces ha e been dug out of 
Egvptian tombs notably the mortuary 
furniture of Tutankhamen. Under 
the Empire the Romans were great 
OQQOisscurs lavishing extravagant 
turn onobjectssuchasinlaidtables In 
the M ddle Ages the wants of a house- 
hold were very few being confined to 
beds tables (generally on trestles) 
stools benches cofier-chests and 
cuploards The scare blaster s cha r 
was the teat of honour The Cni 
aaden broruht back from the l^st 


Furniture 
now ideas of 
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and 


domestic comfort 

luMirj’, first expressed in more 
elaborate wall treatment and finer 
hangings It 


Fdniililft 
often 



■was not, 
honeiiCr, till 
the Renas- 
cence that 
furniture 
began, to be 
ri garded .es 
important 
Italy, as tin 
1 radio of the 
Renascence 
turned her 
attention to 
the produc- 
tion of fumi- 
tiiredcsigned 


The heavy Renascence, 
in ebony inlaid with ivojy, 


alin>-;r--y to hgHter and in«e 
graceful work Tficrc t)cg 
struggle between classic 
unbridled fantasy winch 
Revolution, and of 

of classic forroa'ity long S 

Louis XIV (1643-1715) sa'Vtheg^““ 
ascendancy of the rococo, 
iv’ork reached its highest point , ^ 


Savonirolas Cbalr of Cordova to matcll tlie 
leathtr back and scaland carved new creations 
walnut A typical cjtarnplc of nrMiitor- 
Italian xSLipcd Chan 

sculpture The earlj Italian cassone, or 
marnage-clicst, carved in relief, deco- 
rated with gesso (plaster) work, and 
often painted and gilded, is character- 
istic ol Italian Renascence craftsman- 
ship, which rightly regarded furniture 
as a branch of sculpture Italian de- 
signers influenced all the other coun- 
tnes of Europe particularly France. 

Spain, and 



the Low 
Countries 
1 he can ed 
X - s h a p e d 
Italian chair 
H as cvery- 
wherecopied 
In the I7th 
cent the 
b a r o q u e 
influence af- 
fected furni- 
ture as well 
as architcc- 
tu re and 
sculpture 
This IS cs 


Spanish Chair IGtb c«i 
peciallyseen m the so-callcd Louis sty les 
of France The reign of Louis XIII 
(1610-431 was a period of transition 



Louis XVI Snuill Ob'oog Tab’c, the «0P - 
Sliver plaque, and the shelf iifth smaller p 
tulip or kingwood 

m the work of Andre Ch^' 


set <n' 


nitity m tiio wLfijv. V/* 

Boullef^h , 1042-1732), who invent 

the fashion of covering furniture 
an mtneale inlay of brass nna 
toiseshell Brass arabesques m'L , , 
pieces were designed by Jean 
(1638-1711) Other furniture ot tn 
period was richly carved, gut> 
covered with tapestry, 
the Gobelins factory, founded by 
XIV m 1662 Tables had marble top 


Large pier glasses, their frames wrv 


decorated, and gilded, adornen 
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walls ^\all paatUing was ovcr-clab 
orated in the flight frota symm trv 
Towards the end of this reign the 
importation of lau^uered woods front 
Quoa and Japan led French cabinet 
mahets to produce a Western imiU 
tion The most celebrated l-uropean 
worVera m lacquer ware the Martin 
brothers whose hlacL lacquer or 
^e^^ll Martin was lasbvonabte in the' 
Wrl> years of Louis X\ &lany of the 
finest pieces of this period were msilt 
for the palace at \ er^aille 
Th first period (to I 3) of the reign 
of Louis XV (lilf^Tt) kn wn os ih 
Rfgevct continued and dexekped tht 
art ol Louis XIV Tlic R mus of 
Jacques CafGen (IG7a-l7»..) the 
umous auleur (metal-chaser) re 
deemed the earlier Louis XV style 
(wailfr) from its affected convention 
alism Great designers and 4b*ntsles 
(cabinet makers) ol this period wer 
J A Meissonier (1691-1 ivO) J F 
Ocben (d e 1 67) and J H Itiesener 
(1734-1800) The marquetry ol the 
LounXVpenod aseecmplifiedonth 
commodes displays coRsummat 


• Fnraitan 

■ally gilded and covered m tapestry 
The tantif-/ or sofi to seat three th 





p “'I 





TihI Ce I C pboa d 
eauuust (for two) and the hatst 
long t (for one) are innovations to 
getb r with the bon^tu du jour oi 
mall boudoir cabinet There appean 
(o ha « been an almost umversarhor 
ol the straight line Commodes 
were serpentine shaped chairs auid 
tables had cabriole legs and theu 
scats bscks and arms were all 
curveil The m vitable reaction to 
straight lined cla icism occurred in 
the r gn ol Louu XVI (1 74-01) 
Great cab n t mak rs such as Rirse 
who had been famil ar with the 
old helped to inaugurate the new style 
The ornament is a little more re 
strained though the Sdvres plaques 
which wer introduced before the end 
of the previous reign strike a some 
what d cordant note 

The Emp re stylo of Napoleon with 
..s uninspired adoption of class cal 
details notably the outward-curv ng 
foot and the scroll comes rather as an 
anticlimax 

In England mediasval furniture 
was la g ly made of oak but the so* 
called Agt of Oak is usually confined 
bo the penod of the Tudors (1485-1603) 
and Stuarts (1603-88) Very little 
'early Tudor furmture is preserved 
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The small oak luitches or store cup- 
boards arc characteristic Chairs, still 
scarce, are decorated with bold car- 



James 1 Oak Settle with panels tnlatd wttii bog 
oak and ho11> 


vings, but tlie benches and stools 
remain plain The monk's bench, or 
settle, had a back which could bo con- 
verted into a table-top Tudor tables 
and the so-called refectory tables had 
four carved bulbous legs joined by 
stretchers, or a central support with 
splayed logs Still more massive is 
the four-poster bed, with its bulbous 
supports and heavy cornice The 
livery cupboard, the dole cupboard, 
and the armoirc (ancestor of the 
modern wardrobe) arc characteristic 
Especially pleasing was the hncnfold 
panelling, usually seen on w.alls, 
occasionally on furniture 

The reign of Elizabeth (1CG8-1C03) 
saw the introduction of court cup- 
boards, or cupboards with a recessed 
upper section, extensively carved, and 
a heavy cornice, supported by a prop 
at each end Ihese props varied 
greatly in design, some of them being 
merely turned pillars, others swelling 
out into protuberances akin to those 
on the table-legs and bed-posts Later 
ones (mainly of the Stuart period) 
were human figures (Atlantes or 
Caryatids) Occasionally, instead of 
props, the cornices had acorn-shaped 
ornaments which did not reach to tlic 
shelf below Renascence influence is 
seen in the arches, which w-ere some- 
times carved on the fafade and cor- 
mce l,ater court cupboards were often 


dated Tlicy appe.ar toiave been much 
commoner in the N of England than 
in the S The name is said to 
denved from the French court, short, 
to distinguish these cupboards from 
the larger dressotrs Another Renas- 
cence feature is inlays, which were uscu 
with good effect both on wall panelling 
and on funuture panels ' 

With the accession of the Stuarts 
came many innovations, among them 
Oic gate-legged table (sometimes attn- 
buted to the Cromwellian rigime), with 
turned or spiral legs, and a less cum- 
bersome chair, with small rectangular 
back and square seat, covered m 
leather, and legs very similar to those 



Amcnciui ChcrT> wood Highboy, r 
of the gate-legged table The hcasy 
carved oak chair was not, howeve^ 
superseded The draw-leaf table, so 
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popularvrithdesignenofmodemmAss i 
produced funutuie v-as earlier Hiei 
chest of drawers the most useful piece j 
ol furniture ever invented was beiiiR' 
wived from the oak chest or to0er 
At first one or two drawers were 
placed at the bottom of the chest 
towards the time of the Restoration 
complete chests of drawers were beingl 
®ade At first these chests of dra sets ' 
were placed on stands which deve 
loped into the tughbofs tallboys and 
double chests so popular in the 18th 
Cent the bracket foot now a com 
monplace appears to have been intro 
ducede 1680 A tajicstry factory was 
«tablished by James I at MoriUke 
but It declined during the Common 
wealth 

The Restoration introduced many 
changes and innovations The sever 
and plain OomweUun fureituro war 
Mpplemented by pieces designed in the 
french taste and the craftsmen of 
^uis XIV were beginning to influence 
English designers though neither 
BouUe work nor marquetry was evei 
popular In England Chairs were be 
~ • - comfortable Uphol 


Fomitore 
not actually have carved any furniture 
\Vatnut chairs with high carved backs 
and upholstered eats were mtro 



banished by Cromwell 

mon. A new type of chair with high 
cane filled back and cane seat came 
in perhaps from Holland The carving 



of the period was influenced W the 
workot Gnnl ng Gibbons (1648~172I) 
although t^t famous practitioner | 


WOllsiu dtlarr^ lo < 
duced Day beds anticipated the 
clkatst hngvt of Lou s XN The im 
portatjon ol works of art from China 
and Japan produced an enthusiasm for 
lacquer or lapanmng comparable 
to that which the Martin brothers 
were to foster in France Charles II 
lacqu r cabmets on elaborately carved 
or modelled gilt stands are excellent 
examplrs of ^is fashion 
The glass factory opened by the 
2od Duke of Buckingham at VauxhaU 
(whence \auxha!l plate *) encour 
aged the manufacture of mirrors with 
carved inlaid or lacquered frames A 
mdimentary form of bureau fore* 
shadowed the exquis te examplrs of 
th Queen Anne period Stuart fumi 
ture woa made especially attractive bv 
the introduction of brass handles 
knots ant escutcheons a fashion con 
tunied until the 19th cent each 

E riod having its own designs This 
isswork suited the I nglish genius far 
' better than the heavy brass ai^dormol i 
fittings of the French craftsmen. By the 
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rcign of Viclona ranch of ihi^ bra'is- 
work was doubtless lost, and Victorian 
carpenters stripped oS tlic rest, re- 
placing It with those mavsive wooden 
knob-, that appealed to them so ranch 
The accession of William and iVlarj* 
produced a striking change in furni- 
ture Tile Age of Walnut began 
Dutch influence at first was para- 
mount high-backed chairs, anticipat- 
ing tlie Queen Anne style, relied more 
on form than on carving The sinuous 
stretcher was used on stands for chests 
of drawers and bureaux The surfaces 
of cabinets, drawers, etc. were ven 



eered, and inlaid Some of the work 
was spoilt by excessive marquetry, 
and the more extravagant Dutch 
shapes (particularly the bombi) were 
heavy and uninspired 

It remained for the Queen Anne 
period (till c 1730) to refine the Dutch 
heaviness of William and Mary, 
Walnut was still supreme, tliou^h 
towards the end of the period ma- 
hogany was seen in a fesv small pieces, 
such as wall and toilet mirrors The , 
cabriole leg. with carved knee and 
claw-and-ball or "hoof" foot, svas 
characteristic of the chairs Small 
dmmg-cnairs had solid splats and 
rounded upnghts Low and winged 


easy chairs made their appr 

Stiiffcd-back settees, often covei 
petit-point needlework, added 
comfort of a room TJie greatc 
nuity and skill was txpcndei 
bureaux, tallboys, and cabinets 
ujiper parts were often fittc 
Vauxliali plate mirron Rt 
from the ponderous prodiicti 
William and Mary, the Qiicei 
craftsmen produced in Ihis c 
many of those exquisite small 
wliicli arc the envy of presi 
collectors Gilded gesso-vvork 
in wall mirrors and in small tal 
The activity of arclutccts 
early Georgian penod coincide 
the popularisation of mahogan; 
first pieces of the Age of Moi 
often actually designed by' art 
had an architectural flavour 
fluence of the baroque in archi 
influenced the new style, and cc 
architraves, cornices^ and pcci 
appeared on bookcases, cabine 
otJicr l.irge pieces The she 
satyr-mask, and the hon-mai 
trayed the baroque i vvJnJe the j 
gesso, and marble were copiei 
Trance The most notcvvortl 
ample of an " architectural "fur 
designer was William Kent (1685- 
who was responsible for the e 
and mtenor of Sir Robert Wa 
mansion, Houghton Hall, Norfol 
more famous successor, Robert 
[see below), covered the same fi 
The furniture of the period in 
gilt console tables (copied fro 
French), and mahogany side- 
card-tables, and other pieces 
I boards, or rather sido-tables, apj 
Chests of drawers had stniight 
and serpentine fronts Bureau 
tinued to be made China ca 
were introduced 

Thomas Chippendale (g » ; c 
1779), the best-known of the IStJ 
craftsmen, did not disdain to I 
from many sources, but in so do 
created a new style of his own 
ho was equally happy' with any 
of furniture, he is most famous'! 
chairs and settees The solid sj 
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tte Queen \nne and Early Gconnan from these experiments which ire novf 
penods was replaced bv a pierced at worst antiquarian curiosities there 
more advanced examples of is no doubt that the scliool of Chippen 
which such as the ribbon back show dale (he could not have himself pro 
^eat beauty of design and carving ducedonc tcnthofthepieccsattnhutcd 
tSippendale passed through manv to him) gave to English cabinet 
phases in his career "nie earlier making a pr stige not inferior to that 
rrench influence gave way e 1 50 of Trance 

to a Chmece fashion when he About the amc tune Robert \dan 
attempted with more ingenuity than (17 8-179 it Aoam St\T-e) wa 
taste to give a Chinese look to h adapting cla a1 ti te to the r quire 



ckippe SI tK«*iir aeKl v Ih pd poml and vuclc 


tables and chair* and to construct ments of furniture without committing 
cabinets looking like pagodas Mo^ the faults wh ch bad marred the work 
happierwasthe fretted furniture of of the earl er architectural de- 
his middle p<.nod Chippendale abo sign rs Another contemporary 
eapenmented with Trench styles as Oeorge Ifepplewhite {d 1 86) kept 
was to bo expected from the repo more clos ly than Robert Adam to the 
tatlon of the coatemporary cabinet general style of Chippendale But 
makers of Louis \V llis least ifeppiewhiteevolved a tyleofhisown 
succe*sful work was in his so<alIed He is responsible for the shield back 
Gothic style the motif of Uie chair C^irdegs were made tapiering 
pointed arch being out of harmony with or without spade feet or else 
with the preva Ung style But apart straight sod reedra In his more 
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elaborate examples the cabriole leg, 
’"ith husk-and-honcysuckle carving 
and ball- 
and-lcaf 
foot, IS to 
be found 
Some of his 
" Freneh " 
chairs (for 
H e p p 1 e - 
white too 
admitted 
French in- 
flucnce) 
have the . 
slight; 
cabriole leg 
of t h ej 
Louis XV 
style The 
“ French " 
chairs, with 
t h c 1 T 

v*wt;vav ov noise ^ 

'n walnut, pieced and caned, S t U f l C d 
with nccdicnotk panel backs and 

curves, can sometimes only be distin- 
guished from real French pieces by their 
freedom from gilding The ladder-back 
chair, though not exclusive to Hep- 
plewhitc, IS a favourite type The 
sideboard, already known as a side- 
board-table, IS developed into a more 
convenient piece of furniture, with 
roomy cupboards and draw ers 

Somewhat later in the century came 
the third great English cabinet-maker, 
Thomas Sheraton (qv . 1761-1806) 

Sheraton was 28 when Chippendale 
died and 37 when Hepplcwhite died 
he must therefore have felt their in- 
fluence, if only to object to it His 
furniture is characterised by strength 
and grace, it is light, witliout being 
flimsy Mahogany was still the most 
popular wood, though satinwood 
occasionally appeared Inlay was much 
more freely used, some of Sheraton’s 
table-tops and trays having almost the 
appearance of marquetry His chairs, 
which were generally smaller than 
those of Chippendale or Hepplewhite, 
had a bottom rail at the back . the 
chair legs were straight, tapered, or (in 
his latest examples) turned Gener- 

i 



ally speaking, Sheraton followed the 
straight lines of Louis XVT Some oi 
his furniture was pamted and decor- 
ated, the satinwood pieces especially 
lending themselves to this treatment 
Towards the end of his life Sheraton 
became infected with the 
virus, and produced objects whicn 
definitely belong to the "decadence 
After Sheraton's death Englisb 
furniturc-making declined, though in 
the country old-fashioned craftsmen 
were still making pieces after the lam- 
cent models for another 50 
Regency furniture w-as but an Enghsn 
copy of French Empire The Vic- 
torian age aimed at comfort and lei 
beauty take care of itself, though ii 
one respect — papier-mSchd (? ^ 
did produce some charming 
furniture In the eighties of 
cent William Moms (g V ; 1834-18"“, 
led a movement for more beauty ir 
house-fumishing, and, though h' 
singled out medimval objects for an- 
miration, ho awakened an J 

antique furniture generally This lec 
to the rescue of many beautiful 
that had been consigned by 
torians to their attics and 
Penod furniture became fashionanlc 
and the faker began to operate 
At the beginning of the 20th cent 
appeared the short-lived Neif 





Carved Mabofcani laliie by PhytCj flew Yo-t 
c 1810 , 


craze, which insisted on fumed oak 
oxidised hearts, and pictures framci 
asymmetrically Smee the World Wa 




fanltut 4 

aany mtenot decorators have at 
tempt'd to evolve a modern atyle 
Its chief characteristic are simplicity 
of form ateence of decorations and 
fcaeral lightness of appearance Steel 
framed fnnuture u still too expensive 
to be verv popular It has the 
advantage that it is In line with the 
oiodem desire for ease in cleaning but 
Its form has not so far attained the 
quiet dignity of some of the older 
luraiture and there is too moch' 
evidence of self-consciousness and 
tuconsistency A particularly notice I 
able example of Inconsistency is the' 
of the fast-dying fashion for 
umed oak This u modem machine 
made oak fsmiture designed on 
modem lines but treated to look 



old or weathered On the other 
hand some attractive and ingenious 
u*anipies of veneering with exotic 
■'roods are to be found the quarter 
almost attammg the beauty of 
B'«en Anne veneered furniture 

The fault of modem furniture is that 
most of it 13 machine-made It is only 
reasonable to say that when the crafts 
man yields to the machine the products 
of craftsmanship must disappear The 
time will doubtless come when hand 
made p eces will be found only 
in museums and the houses of the 
rich and the majority of people 
J^l have forgotten (U they ever 
knew) how to recognise furniture of 

Sm Illustrations \ol 4 facine pn 
168 109 184 
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;..»S ■’» 

for iRnitintr a ciimr . ' ‘Jowce 

des.red mstanf T^n 
t/eclrjcal fu-je sirnilTr ♦* *’ ^ 

above is buried I m .‘^'^’Cnbcd 

ing poudcr. Ignited br^cu ^ 
through the thin , current sent 

«elt,„g.^f„f' heating It to 

powder wluch burnt i 

inslantaneousl} when^iehte i 

end liie oOitr nn,i " “Sbtod at one 

Wasting chSe rter 

the charges of stieP^r Wnite 

or tlirowTfroin ae " 

percussion or /m,, cither 

fuse Ignites tlie '*'‘1*^ percussion 

the •^hell y «>^pIos,ve in 

ati object bv a ,r„f striking 

tliat used’ for similar to 

the gun Tim ®,'’'*^'ug the charge in 

or^A^pnoIaZIn!!'' 
depend upon tile ^"d 

tram of powder of burning of a 
butthef?seissocnn«f oo^'d fuse. 
Ignited as the **‘^t it is 

sun, and a variablo^m^ “ 
to the timeir p o^^der 
^so made witti cTnrS “'"o 

These devices r-iiTcr timing 

>n tile air at f n " i * 
without impact P'^‘='^''‘o>''niued pomt 

"'os^gtt^ettyl aTcob", ^o- 

hquors obtained 

potato spirit bcinv ei ^?""ontation, 

Fusel oil ainsrl"^ best source 
amy] and formal 'to- 

gether with smaller alcohols, to- 
alcohol and ''“““"ts of butyl 

esters ’ aldehydes aSd 

smeUing, orly ^lin,?^°“^s''”FWasant- 

marrfyietween f 20-^30»"c“'^l 

eipaluseisas^ rlr.... " ^ Its pnn- 


412 


Fatnmm 

« plugs in various sprinklct devices, 
rmm'i '"‘ith .1 slight rise in fem 
^niture, tiiercby releasing tiie watu 
inoy arc also employed in solders 

^rndembi^^^'u however, a cos 

higher melting-point A1 
usible metals contain a certain pro 
I f^^oally c CO per cent.) ol 

other constituenb in- 
tin, cadmium, and oc- 
y mtreury. The follmnng 
are the principal fusible alloj-s 

BI on Pbss Sn 25 pexcsirt J 
>1 P PPC. 

Bt 50, I>bJ3,Snl2 6,CaJ2 5 
ptreent . M.P 71* C 


ftosr’s racial 
Wood’s racial 
Lipowiis's alIo> 
Aiuiomica) alloy 


Percent .' 5Lp'7i*C 

Hi 50 pb 2 c r>, Sn 73 3, ca 

30 2 percent . MP 63'C. 
11153 6, Sn Jp, Pb 17, Hr 10-5 
per cent , ILP oO* C. 


n^^ufLo? CoWanges, Kmna Demi 
L.fJ^ f889), French histonan, is tin 
r niany historical worte, «■ 
woe rlniiyiie (ISC4), which 
English in 1874 
applied to a large 
fabrics of heavily wefted 
p-_?" cord, and to pile fabrics 
r?< '® sometimes called fustian. 

•• dealings m goods not yet 

^certained " or produced Futures 
^ bought by maniifactunng 
f° ensure themselves a constant 
m „ 1 material at a fixed price, 

ii„° 1 I'oheved of the specula- 

e business of watching the market 
fixing of future nnens is n highly 


TTi^ ““““less ot watching the market 
rr>m , ?f future priccs is a highlj 
Pu'^fod process undertaken on the 
raimd’l^t commodity exchanges, where 
“Wulatioas are made on the basis of 
ofbn,- f" * leather reports and many 
fu^“‘'‘T. a shortage is likely, 
Drn~^ 'y ^ dearer than "sjMt'' 
The m’ ^ he cheaper 

...ttnuy Detweon 1 On -innr."'*"-*' wisriis futiirnc^^ ^^Purtant English market lu 

cipal use IS as a r ^ f-f® Pem- the T ^ cotton, earned on at 

(? 1/ ) “ ®°’'''ce of amyl alcohols Exchange, wdiero 

Fusible Alinvs t. connifS j year ahead may be 

^ 'wy Iw ^’nH®'^"“°^Wloyswjth the USA there are 

below 100° C The^*^{^^ usually j future markets in w'hcat and 


Fntnnsm, see Painting, 
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fabattUne G Cade 

Gabardine, fabnc particularly suited Gaddi, surname of a great Florentine 
o water proofing composed of fine family 

>owny wool yam warp and cotton Caduo Gaioi was a punter and 
reft All wool gabardines a»« now moNatc artist who lived (c I 60 1333) 
wven He issuppos-d to have been a fnendol 

Gabbros, basic rods solidified under Ciniabue and Giotto Nasari states 
pre^^ure at considerable depths that be execut^ the mosaics m the 
n the earths crust They arc coarse portico of S Mana Maggiore at Hotne 
Famed and consist of pUgioclase and also those of the Cirena/ioii e/ Ms 
elspar (qt) with augite ^metimcs t ■ gtn m the Duotno at Florence 
J»e term is widely used to indude Taiiobo Casoi {e 1300-1386) 
iinular rocha composed of the same Caddo s son is said to have been a 
clsparwithotherminerals and accord pupil of Giotto His chief work is m 
ag to the tniasrab contained they site the Church of Santa Croce at Floreneo 
^*1]^ nontes troctolites euentes where be painted a senes of frescoes 
8tB The felspar crystals may be including a Last Suptsr He also 
^osed in the others Gabbros are painted the aliatpiece of the tfadonna 
lypictUy datk'Coloured nnd the con in the Herho Museum and that in the 
dituent minerals distinguish them from Uffisi Other works have been at 
Th^arenidclydistnbutcd tributed to him though with less eer 
Ine Carrock leU gabbro in Cumber tamty His merits remain somewhat 
land is welt known Ibey also occur overshadowed by three of Giotto but 
tt the Lizanl St Davids Aberdeen his work has individuality and con 
Ihe N W Highlands and especially sideraWe force 

^e and in Scandinavia iMxony Akcelo Cl Taddbo (C 1333-1300) 
^ Alps F Canada and the Rocky was the son of Taddeo Frescoes by 
Mountains They ma> coutaiaironore him m Santa Croce at Florence lUus 
of poor quality and are sometimes used trate the Legend of the Cross and 
for road metal asd building purposes a Co onation of Ms ttrgin in the 
Gabelle, a tax on salt imposed in Rational Gallery formerlv catalogued 
France from 1280 to 17W It was as School of Giotto is now attri 
OKKt unequally levied and was the bated to him His work is inferior to 
cause of much discontent that of his father 

Gaboon, set Fbsscr EguAToaiai Giovansi Gaddi {</ 1383) Agnolo s 
Avrica broth r was also a promising painter 

Gabon8U,Emil0(183u-l8T3} French Anotb r broth r Zasobi Gaddi 
uovelist cr ator of M Lccoq the became FI rentine Ambassador to 
French Sherlock Holmes Ilis de \eiuce where his descendants were 
fsctive stones include L 4ffa rt prominent c hren and art collectors 
^0 g (1806) Lt Cnme d O nuof Gads Niels Wilhelm (1817-1890) 
(1868) Mt? steer Lecoq (1800) and Danish composer a pioneer of the 
fi Irgeni des (1874) Danish school of music. Hebcginhis 

OaMel, Sb, the Archangel who career as a violinist in the Royal 
announced to Mary the forthconiing orchestra Inl841hisovertureFMors 
birth of Christ fie is revered of Oss an brought bun to the notice of 
Jews and Moslem. aswellosChnstiaas the King who sent him to study at 
and IS commemorated on March 24 Leipzig There he met Mend Issoha. 



Gadfly 414 Oamshorongli 

whom he succeeded as conductor of the besieged by the Sardinian army m 
Gevvandhaus concerts In 1848 he 1861 Pop 10,300 
returned to Copenhagen, becoming Gage, Thomas (1721-1787), Bnbsh 
joint founder with J P Hartmann of general He joined the Bntish forces 
the musical conservatorium His mam in America in 1764, and was given 
work consisted of orchestral sympho- chief command As Governor of 
nies, but he also ivrote cantatas — The Massachusetts (1774) he carried out 
Erl-King's Daughter, Psyche, Spring the Boston Port Act, the colonists 
Message, and Spring Fantasy — and opposition to this measure resulting m 
pieces for the violin and piano He the outbreak of the War of Indepen- 
became Director of the Court Orchestra dence He was recalled after the battle 
and of the Musical Union of Bunker Hill , 

Gadfly, another name for the bot-fly, Gamshorongh, market town and 
sometimes also applied to the horse- nver-port, Lincolnshire, on the Trent, 
fly(? 7 i') 10 ni NW of Lincoln There are 

Gadolinite (or ytierbite), a naturally engineering works, oil-cake factories, 
occurring (prmcipally m Scandinavia) and foundries malcing agricultural and 
complex silicate containing beryllium, harvesting machinery It wms the 
iron, and many of the rare earth scene of the marriage of Alfred the 
metals, of which latter it is an import- Great and Elswitha in 808 PnP 
ant source The principal rare earths (1031) 18,084 

that occur m it arc yttrium and Gnmaborongh, Thomas (1727-1788), 
erbium, together with smaller amounts English portrait and landscape 
of cenum and lanthanum born in Sudbury, Suffolk As a chiin 

Gadohmnm For the charactonstics he spent all his leisure and much 
of gadolinium see article Elemfuts It school-time in sketching, and at the 

IS a metal belonging to the group of age of 14 was sent to study in London 
rare earths (< 7 1 / ) It is to bo found in the In 1747 , on marrying a young lady ot 

mineral gadolimtc (y v ) and in others some means, he settled m Ipswich, 
It IS somewhat more easy to separate where he painted landscapes and por- 
than otherrarc earth elements, owingto traits for 12 years He then took h’S 
the lesser solubility of its nitrate family to Bath, whore he speedily 

Gadwall, a wild duck found over the attained considerable standing hs a 
greater part of the N hemisphere, and portrait painter among local fashion- 
both a resident and a winter visitor to able society He painted portraits ot 
Great Bntam It is about the size of Sterne, Richardson, and Garnck, and 
the ordim-iry wild duck, but the dr,ake continued with the landscape work 
is not so gaudily coloured Both which he always preferred In 1774 
sexes have a wliitc patch on the wing he was able to move to London, wlwrc 
Gaede Rump, see Air Pojips he had rooms in Schomberg House, Pa‘‘ 

Gaekwar [gIk'war], name of the Mall His success ivas maint-iincd m 
Mahratta family which governs London, and he painted a series oi 
Baroda, a feudatory State in India portraits, includmg Sheridan. Clive, 
present Maharajah, Sir Sayaji and Mrs Siddons He was a founda- 
Rao HI (6 1803), was invested by the tion member of the Royal Academy, 
British in 1881, and is one of the most but resigned in 1784, indignant at the 
progressive rulers m India way in which one of his portraits 

Gaehc Language and Literatnre, see liung Fourteen years after coming to 
Ceutic I-anguagb Ak 0 Literature London, he died of cancer 

Gaeta, an important port of ancient During Jus lifetime Gainslwrough 
and modem times, in Campania, Italy, was rivalled only by' Reynolds , opinion 
c 70 m iM ofN.aples It has sustained as to which was pre-eminent ha^ 
many sieges Rppe Pius IX took fluctuated considerably' since, though 
refuge here. 1848-1860 It was on the Copt^ltcnt Gainsborough 1® 




Galapagos Islands 

Bone chicken or fowl Lay skin side 
downwards on board Cover with 
half sausage meat Cut ham, tongue, 
and bacon into oblong pieces, and 
place at intervals with mushrooms, 
truffles, and egg, seasoning well Roll 
up, and sew edges together neatly 
Tie in scalded cloth Place in boiling 
water or stock, and simmer (allow 40 
minutes to the lb ) Press between 
two boards, with heavy weight on top 
Tnm ends, and brush with melted 
glaze 

Beef Galantine 

1 lb best steak 

2 oz ham 

J lb sausage meat 

1 or 2 eggs to bind 

4 oz breadcrumbs 

1 teaspoonful chopped parsley 

Pinch of herbs 

Allspice 

Stock (c 1 gill) 

I Mince steak and ham Mix with 
sausage meat, eggs, breadcrumbs, 
parsley, flavouring, and seasoning 
Add sufficient stock to make of a moist 
consistency Make into a roll Tie 
m a greased pudding-cloth Simmer 
2-2 J hours Remove cloth, tie in 
greased dry cloUi, and place between 
tw o plates wath w eights on top When 
cold, brush with glaze Cut thin slice 
from each end 

Galapagos Islands, a volcanic group 
in tlie Pacific, belonging to Lcuador, 
covering an area of 2808 sq m 
Sulphur IS found here, but little else 
On Charles Island there is a penal 
settlement These islands, often called 
the lortoisc Islands, were discovered 
by a whaling ship towards the end of 
the 18th cent. Pop (1931) 2000 
Galatea [oai.OtE'0], in Greek myth- 
ology one of the Nereids (water- 
njmphs)’, was beloved bj the Cyclops 
Polvyhemus, but spurned him and 
gave herself to Acis, a shepherd 'Ihe 
Cyclops cast a rock at them, .and Acis 
was kill'd, but Galatea tunicd Jus 
blood into a stream vvhich still flows 
from beneath the boulder The legend 
Is a favounte subject for art-sis. The 
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name Galatea was also giv'cn to the 
statue of Pygmalion which came to Inc 
Galatia, an ancient kingdom in Asw 
Minor, founded by the Gauls aftci 
their defeat at Delphi, 279 d c Tlien 
peregnnations in Asia Jlmor wwc 
thwarted by Attains I, King ® 
Pergamum (241-107 B c ) Mark A 
tony conferred the kingdom on 
Amyntas, and it was made a Komat 


provmce by Augustus (25 n c ) K r 


said that’ St Paul twice visitd 
Galatia in a d 51 or 53, and in A 
66 {see Acts xviii 23) 

Galatians, Epistle to, taook m t 
New Testament written by St 1 a 
with the object of counteracting ■ 
Judaising tendency amongt j 
Galatians, includmg probably tii 
Churches of Antioch and Icomum 
Qalatz, a port on the DamiW 
Moldavia, Rumania, situated near m 
Black Sea It is an important gtm 
centre and the headquarters of t 
Danube Commission Ibcrc are soa^ 
and candle factories and petr®*®®* 
refineries There is a British Cotisn 
General Pop (1030) 101,150 
Galaxy, see Cosmolocv 
Galba, Semus Snlpicitis (6 n c -a 
09), a wealthy noble, served as c®", 
in Gaul, Germany, Africa, and Spin 
and was made Governor of KWaai 
Tarraconensis by Nero On _ 
death (68) tlie Prmtonan Guard deeJat® 
him emperor, but ho lost popola''>_ 
through Ins avarice He was depose 
by Otho, and slam by tlie , latter 
soldiers 

Galdds, Benito Perez 
Spanish novelist and dramatist, w 
m the Can.ary Islands He 
law, but forsook it for Iifcraturd f' 
first work w.os La Fontara 
(1870), followed in 1876 by Pm 
Perfecta (a novfl) In 1873-9 bep®’ 
Iislitd Ins senes of 50 volumes entit« 
Fpisodws Hanonalfs, which dep" 
the hislorj' of Sp<am during tlie Im 
cent in fiction form In I®' 
Gloria appe.ircd, and ether note 
followed including Tra/a!s;ar (HJ* 
/IC7R1 -in,l flSV'l 


Mananrla (1S7S), and Naearin DttW 
possibly his greatest work. LleP' 


Qales 

(1901) ts his best Imown drsms. He 
»at m the Cortes as a deputy m I8M ' 
G»leil(« AD 131-«00) Creek physi I 
tiM bom at Per^amum At the age 
ombewenttoRome wherehe became; 
afrimdofMarcusAutehus whosccured 
for him the post of physiaan to Com 
modus Gaien had not the direct 
SMplicity of Hippocrates (je) and 
aJthongh his scientific Vfcrk is marred 
hy superstition his system of raedicioe 
B remarkablj complete and was con 
suited for IStW years He ako wrote 
»>» philosophy logic and etlucs 
Rising the seU-denul of the 
tJinstians 

Otltaa (CeodSulpAufr) themostim 
PjrUnt lead ore nearlv all the metal 
M comm^ being derived from this 
source It u lead grey in colour 
neavy with a bnght metalltc lustre 
**d nay at once be distinguished by 
w cubic shape of the crystals i bi^ 
“Gotten several inches across Some* 
««« Otter forms of crystals are 
^ with, and It also occurs massive 
*t« found m beds or veins in igneousl 
jodaetamorphlc rocks or as a second ' 
deposit m cavities in limestones 
associated snth silver In 
^ttin It occurs in Cumberland 
Derbyshire the Isle of ^Un 
|nd elsewhere ^her localities are 
^*®py Sweden and Colorado 
Qahoa (1) The most S part of 
Roland comprising the N slopes of the 
^|*^thians Formerly a crown land 
oi the Austro-Hunganan Fmpire this 
was annexed to Poland after the 
jP '^ar It contains the towns 
W Cracow Lemberg (Lwow) and 
^emysl wh ch figured in the cam 
of tte World War Area 
J*300sq m pop 8 SCO 000 f ) An 
wient kingdom and province of N W 
ol'cw”** divided into the provinces 
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i Corunna Lugo Orense and I>mte 
The dialect ol Spanish spoken 
there d Sets considerably from Cas 
wian and has many acuities with 
lortuguese The largest town is 
^^ona and the ancient capital 


pop 2 “: 


Galilei 
Roman province of 


Galilee 

Palestine cradle of Chnstianity The 
disciples of Jesus were first called 
Galileans Its N boundary abutted on 
the S Syrian border and its E w-as the 
Sea of Galilee which now separates 
it from Trans}onlan Its principal 
cities are Tiberias and baled It is 
DOW the scene of extensive Jewish 
resettlement and numerous new Jewish 
agricultural colonies Dunng the past 
few years the construction of good 
motor roads has made Galilee more 
readily ac essible to touri ts Near 
Tibcr^ there are valnaUc medicinal 
springs used by the Hebrews and 
Romans in ancient times 


Galilei 


> 1 I 


scientist was 
born at Pisa 
In Ifi8l he 
went to the 
Univers tv of 


1 




tba 


:ity 






athe 


i r-^ 


i 


CsUfoCilil L 
became lecturer in that subject at 
his University He d monstrated bv 
experiment that bod es fall with 
equal velocity irrespective of weight. 
He also showed that the path of 


the influence o 
forced to resign and "from 1592 f_ 
1810 was Ifrofessor of Mathematics at 
Padua 

Dunng this time Galileo made con 
siderable improvements in the tele- 
scope observed the mountain ranges 
on the moon and the Milky Way 
wluch he discovered was composed of 
a mult hide of stars The Church 
however feeling that his claim to have 
proved his doctrines was premature 
and might emlanger the faith of the 
*“ —11 1 .-j attempted to 


less wml instructed 
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suppress him, and for 10 years fear of, 
pumshment kept him silent But the 
publication of his Dialogue on the 
Ptolemaic and Copernican Systems 
led to his arrest and imprisonment bj 
the Inquisition He was compelled, 
under fear of torture, to sign a re- 
cantation of his assertion that the earth 
moves It IS said that, rising from his 
knees, he then exclaimed, " Eppur si 
muove " (For all that, it docs move), 
but this bistonc'remark is alleged to 
be unauthontic He made further 
important astronomical observations 
after his release 

Gallatin, Albert (17G1-1840), Ameri- 
can politician, b in Switzerland He 
entered Congress in 1706, became 
Secretary of the Treasury under Jeffer- 
son (1801), and introduced many finan- 
cial reforms He resigned to negotiate 
\Mth England after the warof 1812-14, 
and was later klmister to France, and 
to England (182G-7) He founded 
the American Ethnological Society 

Gall-Bladder, a muscular organ lying 
in tlie upper part of the abdomen 
beneath the liver It serves as a 
reservoir in which bile from the liver 
collects and concentrates, and when 
food, especially fatty food, enters the 
duodenum, the gall-bladder empties 
through the bile duct It is often the 
scat of disease, especially in women 
who are fat and have borne a large 
family , such people arc peculiarly 
liable to dev'clop gallstones, one ty'pe 
formed of cliolcstcnn being more or 
less harmless and formed in normal bile, 
and another composed of calcium car- 
bonate, produced m infected bile, being 
very painful and necessitating removal 
by operation in almost all cases 

Q^e (or Point de Galle), port on 
SW coast of Ceylon Its exports 
arc tea and coconut oil Pop (1031) 
38,424. 

Galleon A large warship, hcasily 
armed, with 3 or 4 decks, used by the 
Spaniards In the ICth cent ” The 
name was afterwards applied to 
Spanish merchantmen, and especially 
to the trcasnrt -ships which carried 
gold and aiKcr from America 


Galley. A long, narrow boat pro 
polled by large numbers of oars, 
times supplemented by sails Used 
by the Greeks and Romans for w'>ar, 
and by the Mediterranean sea-poweis 
in the Middle Ages Normally gallej's 
had c 60 oars, each manned by “ ^ 
more men, w'ho m the classical pence 
were slaves and in medimval times con- 
demned criminals and prisoners 
They were last used extensively at the 
battle of Lepanto (1571) The name 
IS also given to a tray used by pnntcrs 
to hold type which has been set 

Galhc Acid (3-4-6, Trtlodroxybe»- 
ZOIC Acid), a colourless ciystalhne 
compound of formula C6Ht{OH)jCOOni 

which melts wntli decomposition at c 
230° C It occurs in nature in variou' 
plants, such "as tea, nut-galls, am 
pomegranate roots It is iisuallv 
manufactured by the action of iinnerai 
acids on tannin On exposure to an 
it rapidly absorbs oxygen, with ® 
sequent darkening in colour It 
used in photography and in the raanU‘ 
facture of pyrogallol (j v ) Some o. 
its salts are used in medicine dir- 
matol, which is employed as ^ 
antiseptic, being bismuth gallatei 
and atrol, which is used for similM 
purposes, being bismuth hydroxy 
iodide gallatc 

GaUicanism, a theory that boti 
Church and State in France had certaif 
rights of their own, independent of tin 
authority of the Popie It was op 
posed by Ultramontanism, whicli up 
held the centralisation of affairs a 
Rome, and the Vatican regarded w 
followers as heretics Gallicanism beje 
that the bishops had equal autfionti 
wiUi the Pope and that kings, beini 
granted their pow er by God, were out 
side the Pope’s jurisdiction The tlieorj 
became important in the Rcformatioi 
jienod, and its principles were ein 
bodied in a Declaration of the Frencl 
Clergy by Bossuot in 1082, wliicii 
however, after a quarrel with Rome 
was withdrawn Kapolcon I o'’* 
bodied the Declaration in a statute 
Die .ancient " Gallican I-ibcrties 
exercised an influence until 1905 
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GaBicao Litnmr su Liturgy : 

Gain Cmq Amelita (6 »889) ! 

Utnous coloratura soprano bora In 
il^ilan made her d^bnt m Rigoletto in 
1910 at Rome After successes ml 
Madrid and Buenos Airw sbe sang to' 
her first English speaking audience at 
in 1916 with remarkable: 
Success. She soon became cnoraiously j 
Wtilar throughout the United States I 
woCTe she sang habitually to huge, 
audiences and created another large, 
public lor herself in this country by' 
m^s ol her gramophone records 
■Which aroused such interest that the 
Hall was sold out 0 months 
Mlore her first concert here in 10*4 
bhe toured the British Isles ui that 
7fW and again 6 years later Her 
««« IS a remarkably agile and even 
f**™raeat ol great app^ by reason 
?v . *?®*Gineas and flexibility 
lacluag the colour and warmth 


Galloway 


~~yso locjuag lae colour and warm* 

« TeteaMim a or the purity of Melba a 
see has ooir virtually abandoned the 
**** concert platform 
Qalhenl, Joseph Sunon (1849-1916) 
«ench general and suteaman lie 
*M a^mistrator in the Upper Niger 
“'i Upper Senegal and m 1896 
suWued iladagascar Was made 
oiUtary governor of Pans la 1914 
out Joflro s ord rs for the 
-ountorstroko which developed into 
first battle of the Marne (jv) 
^henl joined Bnand s cabinet as War 
Minister in 191S 

U^bnaceouf, general name for all 
toe birds ol tne fowl tribe including 
peasants turkeys peacock par 
quail grouse and the like 
n.Z?^ to*«cts belong to the twoordeis 
wiptera and Hymenoptera and aro 
^pectively called gall nudges and 
Gall nudges arc nuoute 
V ® flics which may causo con 
“deraWe damage to plants {sea Has- 
•i*** attack all parts of 

^ plant the bud leaf fnut stem or 
™t. and aro particularly partial to 
passes eomposit* and willows the 
producing various deformities m 
ifi! P^tts The gall wasps 

tiieir jgg, jn pijut (issue 


the g;a]ls their larva: produce being 
much more conspicuous and remark 
able than those of the gall midges 
The oak is especially attacked tlmeo 
familiar galls on this tree being the 
marble like oak apple the sponge 
gall made on the foliage and a scaly 
gall like a fir cone on the young 
shoots Another common gall is the 
mossy pinV-colourcd growth found on 
rose trees borne beetles and flies are 
also gall makers 

Gallipoli (Turk ( elibol i) seapiort m 
European Turkey m the vilayet of 
Adnanople at the northern end of 
the Danlanellcs During the World 
Wartbe town suffered severely There 
are mosques and Toman and Byzan 
Uoo remains including trai,es of a 
supply depot buiH by Justinian 
lop estimated 3o 000 

n>o isthmus at Bulair some eight 
milesN oflhetowD wberetboCallipoli 
peninsula sinks to under 500 ft and 
narro s to less than 4 m vras fortified 


occupied It Tlie fbrtthca 
tioiis were strengthened in view of the 
Russian advance on Constantinople in 
1878 and are still stand ng During 
the World War (; v ) the guns at 
Gallipoli commanded the entrance to 
(he 3wa of Marmora (see Dardanelles 
Campsicn) 

Qalhnm. For the characteristics of 
gallium sec article Elements A 
somewhat uncommon metal found in 
small amounts in zinc bicn ie and abo 
lo a slight estent ui aluminium and 


Gallium melts at r 30 C and is 
therefore often considered along with 
mercury and bromine as a liquid 
clement especially as it remain 
supercooled to several degrees bclov 
Its freezing po nt This low melting 
pomt together with its high boUmg 
point (ov r 1700 C ) wonl 1 make it a 


suitabio thermometne mediom v 
more easily available 
Chemically gal! um Is similar to 
alumiiuum with which it forms an 
alloy 

Galloway distoict of S W Scotland 
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composed of Wigtownshire and Kirk- 
ciidbnght , famed for its pomes and 
hornless cattle During the 12th cent 
this area was called by the English the 
land of the Piets The Mull of Gallo- 
way, a reefed promontory, is the S 
pomt of Scotland 

Galls, growths caused on plants of 
imnous kmds by parasitic mites (Pliy- 
toptidae) Ihe mites are distinguished 
by the elongated body and by the loss 
of the third and fourth pairs of legs 
The most familiar galls made by these 
pests are the so-called nail galls of the 
lime-tree, which are upright hollow 
columns m which the mites live 
Someivhat similar galls are found on 
the sycamore, elm maple, and various 
fruit-trees, and ^oung buds of the 
currant are often spoilt by these mites 
Oak galls or gall nuts were formerly 
extensively used in the manufacture of 
ink 

Galsworthy, John (1807-1933), Eng- 
lish noiehst and dramatist, wrote a 
great series of novels dealing with the 
history of an upper middle-class family 
from c 1 870 to the time of his death — 



John Gals^vorthy 


The Fotsyte Saga and The 
Comedy The former comprises 
Man of Property (1900), In Chancer 
(1920), To Let (1921), and two intci 
ludes , the latter, The White Monk 
(1924), The Stiver Spoon (1926), 
Swan Song (1928). and two intcrlu® 
Caravan (192.';) is a coUection of k 
best short stones His plays, notaa 
for tlieir natural dialogue, deal mosti 
with social problems They inciuc 
The Stiver Box (1900), The Skin Gw 
(1920), Slrtfe (1920), Loyalties (19- 
and Escape (1920) His works a 
notable for their deep cliaracterisati 
and sympathy with ml classes, and a 
informed tliroughout by the ouuoc 
of the upper middle class which 
described so perfectly Jfany ot ^ 
short stories w ere adapted for the sWo 

Galt, Sir Alexander Tilloch (lot 
1893), Canadian politician He ew 
grated from England to ydnaa 
became Liberal M P in 1849, a 
Finance Mmister in 1809, proinoti 

the federation of tlic provinces into 
Dominion He established tarins m 
the decimal system of currency ba 
who believed in the eventual ^hdepe 
dence of Canada, also represented t 
Dominion at international conferencf 

Galt, John (1779-1839), Scots novi 
ist, a friend of Byron, and a pioneer 
Canada Best luiown are his coiw 
tions of letters and short pieces, -* 
Ayrshire Legatees (1820) and t 
Annals of the Parish (1821) Tbeya 
excellent pictures of the humours 
life m a small Scottish toivn ■ 

Galton, Sir Francis (182^191 
English scientist A cousin of Darn 
he ivas inspired by the latter's wor 
and turned his attention to nnlim 
pology He named and establisbi 
science of eugenics, made speci 
investigation of coloiir-bhndn^, 
defect from which he himself siiucrc 
did valuable work in the field ' 
criminology, investigated finger-print 
and evolved tlie composite photograp 
He was knighted in 1909, two J'ca 
before his death Ho wToto Enqitin 
into Human Faculty (1883), amor 
many other works 



Gama, Vasco da 

ysar round, 

I fYu common 

^arge tracts of the country are barren 

bogg^^ or mountainous (the Twelve 
ff a height of 2300 

It ), but the E section contains good 
agnculture and farming land 

Gidway IS watered by the Suck 
which forms its E boundary before 

the . the Clare , 

the BaUynahmch, excellent for salmon- 
fishmg , and by Lough Comb, which 

^ Town Black 

marble is quarned near Gahvay red 
marble at Shantallou Local maiiifoc 
tures include woollens and the famous 
Connemara hand-knit stockings 
Apart from the capital. Galwly 



On the Galway Coast 

iS4u The county ,s not rich 
monuments, the Round lower at 

s-btS!! 

KrenchMm’c.^^°S (^®38-18S2,. 

bothBenr^tr^^-,tirTe,h^^r'5;tiS 


tbc ^dcftn^’’organ,srtS„^^d'”^"‘”^' 


^22 ' Gambis 

departure by balloon, to cany on the 
leadership from Tours On tlie sur- 
render of Pans he resigned and tvent 
to Spam, returning in 1872 to lead the 
Republican party In 1879 he became 
President of the Chamber of Deputies 
Gambia, a small British dependency' 
m W Afnca, on the R Gambia The 
colony proper occupies only 4 sq m 
and has a pop of c 10,000, hut the 
protectorate covers 4130 sq m and 
has a pop of c 200,000 Administra 
tnon IS in tlie hands of a Governor 
and Executive, and a partly unofEcial ' 
nominated Legislative Council The 
capital, Bathurst, stands on the Island 
of St Mary , all the rest is governed on 
the Protectorate system The climate 
is reasonably healthy for Europeans, 
the dry period being Dec -May, * 
variable rainfall, and a dry E wind 
between Dec and March 
Transport is confined to the K 
Gambia, a few motor-cars, and rough 
native carts drawm by long-horned 
cattle Away from the beaten track 
are many wild ammals Gambia is 
not well wooded, only a few hardwood 
trees flourishing 

Except for the swamps the country 
IS largely bush The natives, Mandingo 
and Jola, hfegro or Negroid, are hard- 
working and thrifty There are a num- 
ber of schools, elementary, vernacular, 
secondary, manual training, and one 
mr teachers The Wesleyans, Roman 
Catholics, and Mohammedans have 
special schools There are detachments 
of the W African Frontier Force, and 
of armed police The public debt is 

The revenue for 1931 vras 

imports standing nt 
£252,613, and ex-ports, £629,872 Im- 
ports are largely nco, oils, cotton-piece 
goods and tobacco, the outstanding 
export being ground-nuts 
Gambia was discovered by early 
Fortuguesc navigators during the I5Ui 
Tn the 17tli cent various mcr- 
cnanu secured trading charters and 
established a settlement on the banks 
of rite nver In 1843 Gambia was 
independent Crown Colony : 
tn 1 860 it formed part of the W. Afncan 



OamWiTig 

^Itlcments and in I8SS again became 
i separate Crovvn Colony 
Gambling «» Gaming and \\ager 

Qamb^ a gum resm which w ob- 
^aed from a tree growing in the Fair 
mpemaUy m Siam and Indo 
'-hiaa, Jt obtained by tnaVing in 
eisions ,n consists^ e 

^percent ofawater soluble gum and 
f per cent of resin Gamboge is em ' 
P'oyed as a paint pigment and in lb 
manufacture of varnishes also as 
“mimg material and as a purgative 
Gwnhrlniu a legendary blemish 
“Og the reputed inventor of lager 
His name probably onginated 
^ that of Jan Pnmua (John I) 
of Brabant (1351-94)^ who is 
I«<r»yed In the GuildbaU of tbe 
Jff^ers Guild at Brussels with a 
tankard m his hand 
Game tawi, tlie Uws relating to the 
^wimtion of game and the punuh 
ment of persons unlawfully kill mg game 
JP^lMfs) UntilaeentunagoBntish 
^me laws VW Mtremely harsh and 
^dKtive Their effect however was 
to suppress poaching but to en 
^tage Violence m resisting arrest 
19th cent saw a great change in 
poiiccmmioa. reaching IS DO loager 
as a heinous crime The 
of the present-day game laws , 
^ oendts the protection of ngbts oil 
P^perty the preservation of 
?^s and the exercise of a strict 
tro! over the carrying of gona 
I amo includes hares grouse par 
pheasants etc ^t not rab-! 
V ts nor quail snipe woodcocks etc 
Wt these latter may bo taken only 
vy persons possessing a game ccrlifi 
The fight to take these birds oi 
•hurals is vest 'd in the landowner oi 
the person to whom he has granted 
the right roactiiog or trespass in 
*^^irch of game by day is panlshable j 
^Kimanly by a has not exceeding £ 
Unliwfoiiy { « without a It eoce) . 
taklaggame or rabbits by night lannyl 
ubd or on any highway path or ro^ ' 


Games 

taking or destroving game is punish 
:ible with impnsonment or in the 
case of a third offence with penal 
servitude Night time begins one 
hour before sunset and ends one hour 
after sunnse Penalties are also laid 
dosm for various other offences such 
untau fully coursing hunting or 
killing de r in an unenclosed part of 
the forest etc 

A licence u required by every person 
wbo hunts sboi tt or takes game 
Ilut persons taking wooii ock and 
snipe with nets or springs proprietors 
or tenants on enclo ed land killing 
rabbits persons hunting deer or 
hares with hounds etc are exempt 
Even where the quarry is not legalh 
game a gen ' licence is required 
but a game li eoce cov ers a gun licence 
Occupiers oi land scanog birds or 
killing vermin (which doc not include 
rabbits) de not require a game licence 
Game licences taken out between 
July 31 and Nov i to expire on July 
Si following cost ^3 Licences cover 
mg tbe pet od July 3I-Oct 31 cost 
1/ A h ence for a period of U days 
£l Cun licences (which cover 
air guns or pistols] cost ICu 
aljO A,NIMAtS Cruslty to 
Firearms 

Oamet, Greek Athletic contests 
held regularly in anuent Greece were 
•olemn festivals partaking of the nature 
of religious ceremonies of thank 
ofienngs to the gods or funeral ntes 
. honour of some ancient h ro They 
ere * in number 

(i> The Olympic Camtt were held 
at Olympia in His. leloponnesus 
They are said to have been instituted 
by Hercules in honou of Olympian 
Zens and to have been revived by 
Iphitn In 1 6 B c Thenceforth they 
were held every 4 years without a 
break until A o 393 Their import 
ance is seen in the fact that the Greek 
calendar was reckoned m Olympiad 
or periods of 4 years For deta I 
see Amtmc Sports At a laier 
fpertod competitions in raosiC and 
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from the Isthmus of Connth, ■where 
they were held, were founded in 523 
B c , and were held in the 1st and 3rd 
year of each Olympiad Their insti- 
tution IS variously attributed to 
Poseidon, to Sisyphus, and to Theseus 
The contests resembled those at 
Olympia, except that the victor 
received a crown of wild parsley 
The games were managed by tlie 
Conntliians until the sack of Connth 
in 140 BC, when they wore taken 
over by the Sicyonians It was at 
the Isthmian games that Flaminius in 
190 B c and Nero m a d 67 declared 
the freedom of Greece (see Greek 
History) 

(m) The Nemean Games, named after 
the city of Nemea, m the Argolid, date 
from 516 b c , and were held every 2 
years The prize was a crown of 
wild celery (or a pine-wTcath) 

(iv) The Pythian Games, instituted 
in 527 B c in honour of Pythian 
Apollo, were held at Delphi every 
4 years The prize was a wreath of 
laurel They were originally limited 
to musical competitions 

Many of the victors at these games 
were celebrated by Simonides and 
Pindar (qv) , Pindar wrote 44 Odes 
of Victory, divided into 4 books 
corresponding to the 4 games The 
■victora received special pnvilcgcs and 
on their return homo they entered 
their cities through breaches in the 
walls specially made for them 

Gametes are cells taking part in 
sexual reproduction The female 
gamete is the egg-cell or ovum The 
male gamete of animals is the sperma- 
tozoon, and the motile male gamete of 
plants, the spcrmatozoid The gametes 
of most of the flowenng plants are non- 
motilo, and consist merely of a nucleus 
{gv) with a small amount of accom- 
panying cytoplasm, formed m the 
pollen gram In some of the lower 
plants and animals there is no physical 
distinction between the two gametes, 
nor between the individuals producing 
them, and consequently they cannot he 
described as male and female, although 
the reproduction is still described as 


sexual Generally the female ganitU' j 
IS larger, well stored with food fortnJ 
development of the embryo, and con 
sequently passive The male garnete-i ^ 
are generally very numerous, smaller, 
without food store, and ■very acb'vc,^ 
frequently ha-ving to move wins 
distance to reach the female gamete. * 
Although fertilisation is 
essential for development, unfertuisee 
egg-cells of certain insects, a le^/ 
flowering plants, and of lower plane- 
and animals may develop into 
individuals, a phenomenon desenwn - 
as parthenogenesis (gv) See aliO 
Cell, Genetics, Heredity, Snx 
Gaimng and Wagenng. A wager n 
a promise to giv'c money or moneys 
wortli upon the determination or , 
ascertainment of an uncertain event, 
its essence being that one party is to 
win and the other to lose. In England 
wagers, unless indecent or contran' w 
public policy, were formerly logpl/ 50 
that in 1771 Lord Mansfield „ 

without protest an action on a 
by which two young men agreed w 
run thoir fathers against each 
t e to bet on the duration of thou 
fathers’ respective lives By 
Gaming Act, 1845, all contracts oy 
way of gaming or wagenng are voia, 
and no action can be brought' to 
recover what has been won prizes 
awarded to the winner of a lawim 
game or sport are excepted, e g go** 
trophies Collateral agreements have 
been rendered void by a senes ot 
statutes ; thus, money lent for the 
purpose of gaming cannot bo rccot erea, 
though money lent for the purpose oi 
paying bets is recoverable 

Under the cnminal law gaming is not 
m Itself an offence, but gaming at a^y 
unlawful game is unlawful, the penmty 
being a fine not exceedmg ;f50, wlnlc 
those sotting up the game in question 
arc liable to a fine of /200. I'nrther, 
it is unlawful to keep, or play games m, 
a common gaming-house, which may 
be defined as a house, whetlier public 
or pnvate, in which a number of 
persons are invited habitually to 
congregate for the purpose of unlawful 
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Mp-btarer to Zcui m the pl»c« ol Hebe 
Juny scuJptuiM aiul pajatuigs portray 
^^rxhng, Of being cameS by th^ 

Q«^ GreU (6 1003) real name 
O^a/s^on Mas born at Stockholm 
"Kr appearing la SMcden as a 
aiacer she went to HoUjwooJ and 
“ an immediate Screen success 
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Oaayn^e [ga v>u£d] la classical | teacher who taught Jenny land and 
nHa * pnnee sonoiivrba in\cotcd the Lar)ngoscope 
^araanns (or Tros) earned avias bvlfor the examination ol tlie larynx 
ills two daughters were the singers 
Malibran and 1 auline \iardot C-ircia 
Oard. department ol S France 
area 22 Osq m pop 40d bOO The 
Ithhne Its pnnciptf river lonns the E 
boundary with the Mediterranean m 
the S In the N \V the C^vennes 

reach a Icieht ol S1>0 ft Mhlleinthe 

extremes arc large stretches ol marsh 
land yielding a considerable amount ol 
Card IS rich in minerals— coal, 
copper and zinc, and noted for 
its wheat rye and oats Mulbemes 
and olltcs suso flourish Among the 
principal towns are Alais where the 
silk Industry IS important Ntmes tlie 
capital Dcaucairc Vtia andBessiges 
The loot du Card a famous Roman 
aqueduct crosses the R Cord near 
Remoulins 

Oarda, Lake ol is situated between 
Lombardy and VcDctia and penetrates 
slightly into the Tirol It is soma 34 
— long withavaryiogwldthltom 3ni 
the N to 10 ra near Desensano La 
the S lo area it is 143 sq m and in 
parts it reaches a depth of nearly 
1000 It 

Garden Funiture larntsixtngs de 
igoed spckialiy for use in the garden 
One or two deck-chairs costing a few 
shilhogs «nd a low table are all that 
are necessary The chairs are ol many 
inodeb in one a mo ement of the 
body tilts the chair to any position 
from bonzontal to upright some 
base foot rests and a small canopy sun 
shi Id A combined tray table and 
book rest which rcmalus level at any 
adjustment of the chair is an innova* 
Uoo. One chromium plated steel chau* 
folds twice to a very compact size. 
Other plated steel luriuture lor the 
garden or log la includes tables with 
wooden tops and upright arm-chaus 
aD extremely durable The older 
painted iron lurmture Is still used 
B^Uy folding tables and tables with 
a Urge tdting umbrella oi up to 0 ft. 
spie^ Carden chairs with a hinged 
.flap lor use as a table are v cry practical. 



G I Cuba. 

®^*ng in TAr Ttmpirtss JUaia 
Craud lioUl At You Desir* 
^ and many other films she 
a leadmg actreas ol the Metro - 1 
^idwyn Mayer Corporation Though 
jnens have been several rumours oil 
atr retirement from the screen, she' 
“good a new contract in 1033 i 

Garcia, Manoel (1733-1832] famous! 
^pai^ tenor and singmg master' 
Who became celebrated throughout 
nutope and America- Besides *■ 
*^e-nco as a singer he was al„ 
“oposor of operas and an impresario 
tus son, Manoel was a famous singing 1 


Gardenia 

^ are thobo convertible trom a com- 
fortable seat for two into an arm-chair 
for one The couch hammock, well 
upholstered, may cost c £5 .ir Swm^- 
in^ h immoclus may be Ashing between 
posts Slink m cement, if trees ,ixe not 
available For bun-bathing. or loung- 
111}^ there arc folding lounges eovered 
in patterned canvas or green rot-proof 
miterial. Secured to a wood frame 
with an adjuaUble head-rcst , thev' 
tost c .hSi Lawn iuattri.o.scs are 
cheaper riiey are eovered with 
erotonne have a mackintosh water- 
pr<^f bacn tind .iro eisilv' rolled up 
for servng meals m the gardin 
t ictc Is I spiLial trolley wagon wath 
llirev tiers, lia top detaclnble as a 
tray .t is made of eane with double 
Mndles uul rubber-tjred wheels 
1 ra> st inda wlurh fold fl.it wiUi one 
move:;, eat imnie* m aak or having a 
eolourtsl fmidi, and folding tea st mds 
>«.th laminated worul tray, nneshtd 
vilh weather res' .ting tellmoso laciiutr 
-‘hd libry 

c iair«, eu . l-foliictsl m m my colours, 
c tu {>e used in the lounge or Iwdrooni 
oui.ng winter O,,ior and c.i-gri,. 

• iiiri w ve-y durable ..ud may bo left 
e Isale m any w. alher riwugh Uahis 
au ' ''-<■ furnuii-i, tli in ^mc 

t ‘‘•»»‘:sUeu rlvdiirabia.md 

..a . istrfwy -ext,, ehau-3. ami tables 
% ,<a,l ev.uplo i, I ublo with » ,ct 

oi ..Jsr ci>„r^ u! farm r ' 
uiKjrj iTi 

Jaaulcaxa, t dir.b with u.kSc. dui. 
yll’ ' av h .,rj ird vvhite. 

,ij Sj U-t»si JJ Jij, , 

* r, I tif/ nvrdi tiia c l 

r /*, •* ’* ' p.'.e.. 

' t > ' V. e. ,-! -.Urrt ilum, lb. ro 

' *: .f ,'** ‘ -‘o a 

j . el J ;si. 1 J „rtra;iir,) 


i28 Gardenb? 

success la a new' garden, tlie hr,* 
task should alvvays be to dig a hole .'. 
« - which the 


3 ft deep to see the earth m ^ 

plants arc to bo placed. -V /•ntt’V 
13 unfortunately Uiat mostofun fc'.43 
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in small gardens, and usiolly coiisKui 
of a still heavy clay, 'fids can w 
much iinprov ed by deep digging wvsrai 
times through the wmter evjiosufttCt 

a clavsoil to frost considerablyhgMrs-! 
It All the vegetable rubbisii •* "f 
bouse and gardenshould be buiuvd aoa 
the ashes dug into it, and sand or rtuJ 
sweepings added Road sweepi'* !» 
arc the best possible leuicdy for 
sod , many focal councils v«ill sup',',' 
a c irtlo id .it a trilling eout. ^ 

A loamy soil consists of sand ftrdC'f; 
niisid prefcrablyiu tlic projxirtiou »' u 
It IS the most easily' workid sod, ai'" 
best of all for garden piirwisti 
some 3 ft thick, with a chy s-h'^'-' 
i-kiil is coinjxxitd chiedy of tic id w 
and IS found only where- th.-io I'vc 
formerly woods It is diflivh'*- ^ 
manage but evtremely rich, ..nd csss t* 
made cairn r to work by the uhhiws.ut 
loam, whieh is luually i.ustly 
.iblc biiitifv Soil n cwn|;<''v' ‘ 
minute part'iclts of (.jr.imte and 
and otlicr nicks, and w <.s.tivs 
mruti f ictory as a gaxdt it smb I''-' J , 
It einnot telatii moisture IV' 
renudy is to add c! ty ami horv, 
dang inl v» grtab!e> matter , 

/an oiilo/ Car Jens ft h imie’l* 

to dij„<>ver wnieh ode of tV 
cRjin * siimh.ac f< r the grrjtist ff-i-'' 
|•e:( uf hourji a d >y, a.sd to ’"'‘-j 

geosl ,ij< bordi r ftoir. v)d 
rile [t ot ll «. .galilvlJ shOMld dr -3 
pIa..Uol lecetih.lg to If t vu* ' *•* 'J 
t'.r* u^t 1 to tsi.fef* It M t ‘ hv t 
*str lij.ht lueili and paral'el j-iths 
ta avmdrd if *, au-f I' t* < 

tf* » * 

(f-r i*r tU ^ 
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Jttdenlag 

ind paths should be maihcd out 
“* P'“ •* “ade by leceths o! 
;^g Kgged to the ground A 
““ ** inserting 

I central peg to Mhich IS tied string ol 

•fle requaed radius with which a circle ' 
To make paths the soil 
’p,.» removed to the depth ol at 
a loot, the trench refilled with a 
j^cr of roogh stone or rubble and 
^ co^ g^'el spread upon it and 
Me sand and gravel roUed in cons tanUy I 
^ surface is obUined ' 
ih„r» * * border from a gravel path 
^ stops of wood should bo nailed to , 
along the length as this prevents! 
“W surface soil of the borders from 
the gravel paths during heavy , 
If the lawn 
uch as tennis 

otterwuo'esea - 

^ ^ attractively planned on , 

U.,?"® •«** a iJiTH Good turf , 

V ** ^ f* *‘'1* f yard in 

^Sth, and provides one of the eas est 
«y* of making a lawn A spell of 
™d Weather dunsg the winter should I 
^ '*** “>'i turves ordered 

«<1 laid quickly The soil should be 
J^ug over and watered if necessary the 
™f'** pnjolled laid exactly side by 
WQ and end to end and lightly beaten 
S<«d sliould be sown in the 
« V prepared and ennebed soil 

»mch has been carefully levelled The 
*cea should bo scattered thickly nod 
CunttUlday (1 lb ofgrasssced 
“Usedlor lOsq yds) and covered with 
•spmiklmgolsoil The grass blades 
JJpear alter some weeks and should 
“® cut extrerotly carefully at first 
T*« Flower Beds Tlic amateur 
S^dener should plant with a colour 
^heuie iu view a succession of 
“OWin almost throughout tho year 
he obUined even in a small 
garden w tb but a UtUe forethought 
He should also distinguish between 
fiuwcTS suitable lor cutting and house 
deration and those producing 


Gardening 

A dcbghtini flower garden can be 
made quickly and inexpensively from 
seeds which can be bought m packets 
few pence lisualJy it is well 
at a slightly greater cost, to 
obtain them from the firms whose 
names are household words because 
the viability of their seeds is guaran 
teed and this may save many dis 
ippointmcnts These firms gladly 
idvisc a customer about ttie plants 
Dost suitable lot his soil and 
give hitn technical details as to the 
best methods based on the long ex 
penefice of the firm Hardy annuals 
can be sown where they are to flower 
and thc&e are often the most useful 
plants for an arnateur who wonts to 
transform the ground around his 
house quickly into a gay garden 
through Maxim Apnl and May he 
can sow white and rose candytuft 
golden yellow and dark red coreopsis 
orange cbeiranthus darloas ot all 
colours rose blue and white con 
volvulus to climb on trellis work 
orange sod crimson and carmine 
(SchsuoltsM golden erytimum white 
gypsopbila satiny texiuied scaler 
and rose and pink godetias violet and 
blue larkspur blue flax love m a 
mist the scented pale-fellow evening 
jmiurase annual ^ppiis single and 
double ol many colours and white 
crunswo scarlet and violet sinnias. 
The seeds of these plants should be 

patches rather than in rows 

of the patches depending on 
that of the ganlca a dozen pl^ls 
of the same l^d and colour is a good 
average As a rule m a small garden 
It IS better to buy seeds ol a single 
colour rather than the popular nux^ 
packets The white or rose tree 
mallow Is a handsome plant 4 ft. 
high, and an excellent and showy 
plant to grow in borders or shrulv 
berics and ornamental grasses are 
qiucUv growing, tall plants which 
give eome h ight in a garden ol 
azinuals 

In the autumn seed of gold and red 
and the less usual purple wallflowers 
aboald be sown for early tlowencg the 
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- » „ Sweet peas also are 

best sown in autumn 

Perennial plants may be grown from 
seed or boughtas roots. The perennials 
which may be grown in any garden are 
innumerable, and a plant growershould 
be consulted as to those most suitable 
for the particular soil and climate 
Gardemng, Indoor. If the room or 
passage is lighted by gas. the number 
of plants that can bo grown is limited 
to such plants as the aspidistra or 
parloui palm, the indiarubber plant, 
aralia. New Zealand pme, etc A 
larger number of foliage plants can be 
grown where no gas is used (the 
poisonous action of gas is brought 
about by small escapes of unlit gas into 
the air) including the handsome 
elephant s ear begonia with its marbled 
leaves and the long grassy leaves of 
miscanthus and isolopis, and the pistol 
plant, with Its feathery green leaves 
and tiny flower-buds, which burst 
explosively to scatter a shower of 
pollen like a tiny smoke-cloud 
klany flowering plants succeed in- 
doors with a little care, such as the 
evergreen genistas, slirubby azalea and 
aeutzia, and arum, begonia, calceolaria, 
diclytra, fuchsia, lily of the valley, 
musk, pelargonium, and Solomon’s seal 
Certain annuals, such as cinerarias 
petuniM, and mignonette also repay 
use for indoor decoration the 
annuals are as a rule best bought when 
about to flower, and require occasional 
feeding with liquid manure and suffi- 
cient water, and to be kept free from 
insects and dust The shrubby plants 
aU need careful watering, and must 
never be allowed to become dry 
s^aggly shoots of perennuils are 
shortened in Feb and unwanted shoots 
or buds arc pinched out, liquid manure 
given in dilute form wccldy 
niost plants require repotting every 
year, m the autumn ■' 

„ Alfred G (b 18061 

Alpha of tlie Plough.” English essayist 
and journalist His Prophets, Priests 
Olid htitgs. Pillars of Society (1913)' 
contain satincai 
..ketches of contemporary political 


Garfield 


figures He contributed regularly to 
tlie London Star, and was editor of 
the Daily Ncojs, 1902-19 
Gardiner, Samuel Rawson (1829- 
1902), English historian, best known 
for his accounts of the Civil War 
and the Protectorate, -wntten m a 
learned yet clear and unbiased manner. 
Much knowledge of tins period is due 
to his researches His boolis include 
the History of the Great Cml War 
(1880-91), History of the Commoimeallh 
(1896-1901), Oliver Cromwell (1901), 
and Studcnl’s History of Dngland (new 
ed 1920) 

Gardmer, Stephen (e. 1184-1566), 
Bishop of Winchester (1631). Born 
at Bury St Edmunds, he studied 
canon and civil law, and entered the 
service of Cardinal Wolsey His mam 
work lay in diplomacy, until in tlie 
reign of Edward VI ho opposed 
strenuously tlie progress of the Pro- 
testant reformation in England Ho 
was imprisoned in tlie Tower during 
tlie last 6 yeais of this reign Queen 
Mary restored Gardmer and appomted 
him Lord Chancellor ' 

Gardner, Ernest Arthur (6 1802), 
British archjeologist. Director of the 
Bntish School at Atlicns (1887-96) and ^ 
Professor of Archmology at University 
College, London (1890-1929) He 
excavated many sites in Greece, and 
has written many works on Greek art 
and kindred subjects 

Gardner, Percy [b 184b), British 
arcliaologist, brother of E Gardner 
(? V ) , Professor of Classical Arefue- 
ology at Oxford 1887-1925 ^His 
works include New Chapters tit Gieek 
History (1892), New Chapters tn 
Greek Art (102b), and many pubhci- 
tions on Greek corns 
Garfield, James Abram (1831-1881), 
20th President of the United State, 

He was born at Orange, Ohio H® 
graduated at Williams College, Mass.a- 
chusetts, after a struggle against 
poverty in lus boyhood, .iiid began to 
practise law. Ho distingmshed hmv- 
self in the Civil War, and later entered 
politics, becoming one of the Xiepubh- 
can leaders He was elected President 
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la 18S1 after a stormy campaign tlie Se\en Weeks War (1660) ha led a 
Ills presidency which was inaugar \<^iinteer army against Austria and 
ated in March lasted only until Ju]^ in the Franccwt^ssian War (1870-71) 
the same year when be was assasst be assisted France with a v olunteer 
nated by a madman at Washington corps In 1374 he was elected deputy 
G&r-^h (or Gar Pikt) a name for Rome Ganbaldi is regarded as 
applied to two %ery distinct fishes one of the creators of united Italy 
superficially alike In havmg the jaws Garlic; a plant belonging to the 
long slender and bea^ like One is family Liliacex with a fleshy bulbous 
found m the nven and lakes of the root a rosette of radical ovate 
USA and has close fitting ganoid parallel seined leaves and an umbel 
(gti)scalcs It may reach a length of of white flowers The flowers are 
6 ft and is of ccononuc value as a often found ui woods and shady lanes 
food fish and when immature as a in early June The whole plant is 
destroyer of vast numbers of mosquito pervad^ with tlie characteristic onion 
larvs The other is a manne fish like smell and the bulb is us^ for 
related to the flying fish but without flavouring 

the long flight fins It is an edible Garnets, a group of silicates ex 
fish found in Dritish waters and is lubiting uniform characters and 
unmistalmble from the green colour of crystaUising m the cubic system 
Its bones Their colour varies with their composi 

Qarganiaa [oaiiqa ntOO} ut tioo from a tinge of grey to yellow 
Raiiklais red violet green and black Thar 

Qargogle, a form of proieetmg sue ranges from a grata of sand to e 
waterspout used in Gothic architecture 4 in tn diameter Carnets are found 
often carved into a grotesque repre especially is metamorpbie rocks also 
sentation of a human or animal figure in lavas and granites 
The water escapes through the mouth The chief kinds of garnet are Cfos 
Tie gargoyles (chimires) of Kotre sular Pyrope Almandine Spessartile 
Same Pans are famous examples (orSpessaruse) Andradite andUvaro* 
Ganhal^ Giuseppe (1607-1382) vite Melamte is a dark vanety of 
Italian patriot bom at Nice As a Andradite 

young he was condemned to Gran lar silicate of calcium and 

death for his share m the abortive alnmuiiuis u pale ohve green in 
Genoa revolt of 1834 but he escaped colour and la chvacteiistic of altered 
to S Amcnca returning to lead the impure limestones A cinnamoo 
defence of the Roman republic against coloured vanety from Ceylon is a 
the French and Austrians and con fairly popular gem and is called 
ducting the subsequent retreat. Four Cmoamon Stone Pyrapr magnesium 
years passed m exile in the USA aJominium silicate s deep red in 
then in 1854 be returned to Caprera coioar and highly prized as a gem but 
Smyrna and in 18.i9 he fought for is never found pure It is found in 
Sardinia against Austria In May lavas or serpentines in liohcmia and 
1880 ho landed at Marsala and after Saxony in detntal deposits m Ceylon, 
deleating the Neapolitan forces at and associated with diamonds in b. 
Calatafimi and Milazto proclaimed Africa where it is called the Cape 
tmnself d ctator of S cily in the name ruby AimandtHt silicate of iron 
of King \ictor Emmanuel lie next and sJnmioium is dark red to 
crossed to the mainl and and made brownish red m colour and is often 
himself dictator of Naples m Nov found in nietamorphic rocks or m 
1860 be entei^ Naples with Vtctor giafutes It is sometimes known as 
Enimanutl. handing over his authon^ preemus garnet. ” Common gar 
to the King In iSb'* be was wounded net is a vanety of almaadifle 
at Aspromonte m a raid on Kome la brownish red tn opaque Sprttar'il* 
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manganese aluminium silicate, is red, 
brown, or violet coloured, and found 
m granites and andesites It is one of 
the rarer garnets Andradite, often 
confused with almandmo, and, like 
that mineral sometimes called " com- 
mon garnet,” may be red, brown, 
yellow, or green, the last being a gem- 
stone In composibon it is silicate of 
calcium and iron, and is a constituent 
of various metamorphosed limestones 
Melamie is a black variety found in 
lavas VvaroJtie, calcium chromium 
silicate, IS a rare garnet of emerald- 
green colour found especially in the 
Ural Mountains 

Garnets, known to the ancient 
Egyptians, who formed necklaces of the 
stones, were used by the Romans and 
the Anglo-Saxons, who mlaid them into 
mosaics They were formerly known as 
carbuncles, a name still given to garnets 
cut m a special fashion The compara- 
tive frequency of their occurrence is 
due to their bemg much harder than 
most of the beds which contam them, 
and hence they are preserved when the 
rock IS dismtegrated See also Gem 

Gamett, David (6 1892), Engbsh 
novelist, IS the author of Lady into 
Fox, for which he received the Haw- 
thomden Prize (1923), Go She Must /, 
No Love, A Rabbit in the Air, 
Pocahontas (1932), and other novels of 
high hterary merit and unusual style 

Gamier, Jean Louis Charles (1825- 
1898), French architect He won the 
Grand Pnv de Rome at the age of 23, 
travelled in Italy and Greece, and m 
1853 returned to Paris with a con- 
siderable reputation In 1801 he 
designed a grand opera house for Pans, 
which took 14 years to complete He 
also designed the Hotel du Cercle de 
la Librairie in Pans and the Casino at 
Monte Carlo In 1895 he was made a 
grand officer of the Legion of Honour 
He was probably the greatest European 
architect of his time 

G8rmer,lllarie Joseph Franpois (1839- 
1873), French officer and explorer 
He joined the Navy and was sent to 
Brazil and then to Cochm-Chma He 
paid a second visit to Cochm-China, 


when he was the actual, though not the 
nonimal, leader of an exploration party 
into almost unknown country His 
superior officer died while on the 
expedition, and Gamier became leader 
He returned to France, and helped to 
defend Paris during the siege in 1870 
He again revisited Cochin-China, pas- 
smg on to China, and explormg the 
Yang-tsze-Kiang He was lulled in 
1873 wliile trying to establish a French 
protectorate m long-king. 

Garnishee, see Execution 
Garonne, nver m S W. France, rising 
in the Spanish Pyrenees, and emptying 
itself into the Bay of Biscay , length 
404 m , It IS navigable for c 100 in 
It joins with the river Dordogne to 
form the estuary of the Gironde The 
chief towns on its banks are Toulouse, 
Agen, and Bordeaux 

Gamck, David (1717-1779), English 
actor, bom 
at Hereford , 
he accom- 
p a n 1 e d 
Samuel 
Johnson to 
London in 
1737, and 
after an un- 
successful 
venture as a 
wine-mer- 
chant, made 
his first David Gamck. 

appearance on the stage incognito at 
Goodman’s Fields in 1741, and 
achieved fame by his performance of 
Richard III He acted at Drury Lane 
from 1742 to 1746 , from 1746 to 1740 
he was joint-manager of the Theatre 
Royal, Dublin, with Shendan, from 
17 16 to 17 17 he was at Covent Garden, 
and in 1747 purchased a two-thirds 
share m Drury Lane Theatre, which he 
continued to manage till 1770 
Garrick excelled equally in tragedy, 
comedy, and farce, and was a pioneer 
of " naturalistic ” acting He was the 
autlior of several plays, includmg 1 he 
Lying Valet (1740), The Guardian 
(1767), etc , and also made adaptations 
from Shakespeare and others His 




Qairuon, Wm. Uord 
great collection o{ piavs was be 
queathed to the Bntuh Museum 
Qamsoiu Wm. Llo^ (2&Ou-I8 9} 
American anti la cry leader woiLed 
as a journalist in Massachusetts 
Joined Lundy (lS3pj in zoovement tor 
abolition of slavery in the United 
States and founded the L bfrtttor 
(1831) Visited atid won support in 
En^and 11833) SuifereJ pcrsecutioa 
by slave-oHners on his return He 
was President of the Mnencaa Anti 
SlaverySoaety (t843-6o) when on the 
conclusion of the Civil Uax sl'ivery 
was abolished His sons \V P and 
F J Gairtbon wrote lus Li/« (H89) 
Oarrotte (Span for cudgel ) a 
device us^ m Spam and Partugai for 
the execution of criminals The con 
demned man is strapped to an upright 
post and the bade of his neck being 
smartly struck by a rod his spinal 
column IS dislocated Cur oiii ig is a 
torni of robbery with violence the, 
ctirnioal throttling tus victim from 
bebmd It was very prevalent id ' 
England in 1802 and an Act of 
imposed dogging for this odeoce lo 
additioo to peoid semtuJe 
Qarshm, Tsevolod (I8ar-I888) I 
Russian author some of his works | 
te Tht Signal (1013) TAs CoaarJ 
(1SS9) and Th$ tiJ Ftsa-er (Iheu) 
are available in EngL b trinsUtioos. 

Garter Order at tbs one of the 
wcibls most lUu trious orders of 
chiv^r) instituted b> Edward 1(1 c 
i3./0 undir the special patronage of 
St George the good Ivnigbt 
The insignia comprise a garter of 
dark blue velvet and gold with the 
motto Honi-soit qui mal y pease a 
mantle of blue velvet with a silver 
eight pointed star embroidered on the 
left breast a hood and suncoat ol 
cruQsoa velvet a bat of black velvet 
With a plume of white ostnch and 
black heron feathers a gold collar the 
Ceivge (ensmclled 6gure of St Ocorge 
and the dragonl suspended from the 
collar and the Lesser George (badge 
suspended from the left shoulder by n 
dark blue ribbon and worn over the 
ngbt hip) The Order consists of the 
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Sovereign and . • Knights Companions 
its officers are the Prelate the Ckan 
ttUof the registrar the Heralg 
Carter hing-cf Arms and the Ushe 
the Black RcA The Knights meet 
ifl fhe choir ol St Gtorges Chapel 
\Vindsor Castle where each has bis 
stall and the stall plates ol the 
Knights remain permancntlj 
Oarnce Charfes (if 10 0) English 
novelist. He is said to have wntten 
more than bO books and had the 
largest follow mg of his time Hisstjle 
waaesseotiahy popular and liuj,enume 
gift ol story telling co jileJ with a 
remarkable iadusir> brought him into 
the front rank a a best eller 
Oamn./affletLoQu(6 1868) Gnfish 
journalist led tor of the 0 llock 
(I90o) Jail VallCa rr/« ri91,-l„) and 
Obsener (since 1908) and chief Editor 
of the r‘c>dopad a DntanHM (l3Ut 
and Ifth editions) His pubbcatioas 
include a L /e of Joseph Ckambe faiit 
Qa*. Etluah see 1 uxts 
Gas Afikljrais is normally conducted 
by mevsunng a sample of tlie gu 
evposiDg It to the act on ol reagent to 
I absorb certain consUtueots and again 
Ricasnnsg the volume. Samples of 
gas for analysis are collected whenever 
possible in glass tuocs which may be 
cloeeJ at one end drawn oS to a 
narrow capillary at the other end 
exhausted b> a pump and then sealed 
off the capilUrv ii broken so that 
the gas to M sampled rushes into the 
vacuum and the tube i« then scaled 
The most convenient metf od of band 
ling gases is to conhne the gas in a 
glass vessel over a liquid In a great 
maux cases water may be used and the 
simplest form of gas analysis apparatus 
IS tut invented by Hemp I asef show n 
ID 1 ig I The gas burette comsists of 
a graduated tube joined at the bottom 
by a rubber tube to a similar un 
graduated tube and closed at the top 
b> a piece of rubber tube and a pinch 
cock the rubber tube ^mg contuioed 
by a piece of capiUary glass tubing 
Sofficaent water U pour^ into the two 
tubes to half fill them when the un 
gi^uated tube is ral-<cd and the pinch 
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cock opened, Oie whole of the gas 
may be driven out of the burette, 
and if this is then connected to a vessel 
containing the gas to be analysed, 
sufficient of this may be draivn into the 
burette as required 
In order to determine the amount of 
gas in the burette, it is necessary to 
move the ungraduated tube up or down 
until the liquid in it is at the same level 
as that in the burette The pressure of 
the gas in the burette is then the same 
as that of the atmosphere, and its 
volume IS read ofi on the graduations 
The observed volume is usually cor- 
rected for the effects of temperature, 
barometric pressure, and vapour pres- 
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sure of the water, prevailmg at the 
moment of measurement 

In order to remove any particular 
constituent, the gas is forced out of the 
burette into a gas pipette contammg a 
reagent which absorbs the desired 
constituent Such a pipette is shown 
in the figure When the necessary 
reaction has occurred, the gas is 
drawn back mto the burette and its 
volume again measured Tins simple 
apparatus shows tlio pnnaplc on which 
more elaborate devices are based 
The reagents used to absorb various i 
gases are as follows oxygen is , 
absorbed by alkaline pyrogallol, carbon i 
dioxide by caushc soda, and carbon: 
monoxide by ammomacal cuprous 
chloride. Hydrogen is usually deter- 
mined, together with other combustible 
gases, by adding suifiaent oxygen for 


combustion, and exploding the gase 
by an electnc spark in an e.\pIosio) 
pipette. For further details of thi 
type of gas analysis, a work on thi 
subject must be consulted 

In deahng with very small quanfafac 
of gas, it IS usual to employ pump 
capable of producing very high vacua 
The nature and purity of a gas is mos 
readily determined by e.xamining ihi 
spectrum formed by the dischirngo o 
high-tension electric current at lov 
gas pressure The measurement o: 
volume may be performed by foremj 
the gas, confined ov^er mercury, into t 
very fine glass tube, but methods no« 
exist by which exceedingly low gas 
pressures can be measured Research 
stimulated by the development of the 
electnc-mcandescent lamp and the 
wireless valve, has led to the develop- 
ment of methods exceeding in dehcacj 
any other branch of chemical analysis 
A very important branch of the sub- 
ject IS concerned with the analysis ol 
the gases resulting firomi the combus- 
tion of fuel of various kinds (flue gas). 
The composition of this gas indicates 
whether the furnace is bemg suppUed 
with the correct amount of air or not 
Smee the fuel used consists mainly oi 
carbon, tlie percentage of carbon 
dioxide in the flue gas is almost a 
sufficient indication of whether or iio 
combustion is proceeding correctly, but 
It IS frequently supplemented by an 
estimation of carbon monoxide, which, 
of course, should not be present if 
combustion is complete The carbon 
dioxide IS easily absorbed by caustic 
soda, and excellent automatic flue-gas 
recorders are made which continually 
collect from the chimney a sample of 
gas of a certain volume, act on it with 
caustic-soda solution, and record the 
contraction in volume Smee these in- 
struments require to be put mto the 
hands of unskilled persons who find 
even tlio simple manipulations difficult, 
many devices have been invented and 
widely used which depend upon a 
physical property of the gas to indicate 
Its composition This is possible, since 
the only variable is the amount of 
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caxboQ dioxide Oae TOpular fotm is Jousta {!S66) was oae of the dist 
based OQ the fact that uc conductivity wnttea in blank verse His shorter 
for heat of carbon dioxide is 40 per poems appeared under the title 
cent greater than that of atr carMO A huudretk Sundna Figures bound t p 
monoxide andmethane theonlyother »n otta small Posm (1572) 
gases present with the excepbon of Qaieony an ancient province of 
sulphur dioxide nhichisremovedfrom SW Irance It took its name from 
the gas before testing The apparatus the Vascones a Spanish people uho 
consists of two identical clectnc resist settled here at an early period and 
ances of very fine platinum wire were subdued by the Frank) in 002 It 
heated by a small constant current passed under Fnglish rule (11.>‘') and 
Tbe resistance of platinum increases became the subject of frequent strife 
with temperature and the difference in betueen England and France until 
resistance of tbe two wires can be finally annexed by the tatter (14 3) 
automatically recorded this difler The district is now divided up among 
ence is aero uhen the two wires are the departments of Haute-Garoonc 
exposed to the same cooling condtfioas iLot-et Garonne Tam-et Garonne and 
( a surrounded by gas of the samo \rifge 

conductivity if the one is exposed to Gas Engises, sag iNTsaNXL Coubus- 
tho furnace gas and the other to air at tioN Enoixks 

the same temperature the amount of Gases, Lituefacbon oL In the 
carbon dioxide in the former can be article Casks Pmvsicai. PKorsxTiEs 
deduced from the difference m resist or (he facta upon which tbe posaibitity 
anceof thetuoMU'es This is recorded of liquefying gases depend are given 
automabeally Thecarbondioxidecao 
also be determined by apparatus which 
measuros the viscosity of the gas its 
refruebve index or the effect of its 
absorption upon the conductivity of 
ottunonia 

An important case where Gie poUu 
lion of air mav have serious conse- 
quences is in coal irunes v here tncihano 
(CHi) IS given off and may give rbo to 
dangerous explosions. Many devKcs 
have been proposed to give wamiog of 
Its presence but so far none has been 
universally adopted One mgcnious 
dev C6 consists in blowmg one of two 
whistles luned to the san e note with 
the air of tbe nime and the other with 
pure air if methane is present the Every gas becomes liquid at atmo- 
pitch of one is changed and beats aie spbem pressure if sulhciently cooled 
product The miner judges the state and this is the method adopted in 
of the air by the condition of ibe flame liqaefymg tbe so-called permanent 
of bis lamp gases suchas oxygen and hydrogen If 

Gascoigne, George (1630 ?-lfi77) itexpandswithout domg work, cooheg 
English dramatist and fxiet was one takes place when tlie gas is below a 
of the great innovators la English certain temperature With air this 
literature His isltela CUs (1576) was temperature is c. 00 C and hence 
the first regular satire and his air may be liquefied by an extremely 
Supposes (160u) a translation of simple device Ant invented by Linde 
Anostos / Suppos U was the first in Germany and Hanipson in England 
prose play in English His tragedy m 1S6S Iti Hampsons apparatus. 
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illustrated diagrammatically in Fig 1, 
the air is pumped by a compressor to 
c 200 atmospheres, and passes down 
through a set of -t long similar line 
copper pipes which arc closely wound 
together in a spiral These all run at 
the lower end into an adjustable 
escape vaKe, at which the pressure of 
the air is reduced to atmosphenc The 
air then passes upwards over the out- 
side of the copper coils, cooling the air 
passing down inside the tubes This 
results in the imtial small drop in tem- 
perature at tlic escape valve rapidly 
budding up until the air hquefies , 
when tills process is established, 
between 8 and 0 per cent of the air 
pumped m is obtained m the liquid 
form In Linde’s apparatus the air is 
not allowed to expand to atmosphenc 
pressure, but to an intermediate pres- 
sure , It can be shown that this results 
in a considerable saving m the energy 
used 

The liquefaction of hydrogen is ac- 
complished by the Joule-Tlionison 
effect, but this does not effect cooling 
until a temperature of — 73° C is 
reached It is therefore necessary to 
cool the gas by means of liquid air 
before allowing it to expand Liquid 
hydrogen is now made use of on a com- 
mercial scale, and in the meantime 
application of similar methods enabled 
Onnes to liquefy and solidify helium, 
which boils at — 208 9° C By means 
of it temperatures within a fraction of a 
degree of absolute zero have been 
reached The attainment of these ex- 
tremely low temperatures has led to 
many remarkable discoveries, among 
which that of super-conductivity {q v ) 
IS the most extraordmary But the 
commercial application of very low 
temperatures is also developing m a 
number of directions The use of the 
rare gases of the atmosphere for the 
construction of advertising light, signs, 
and other purposes, has led to the es- 
tablishment of air-liquefaction plant 
on an enormous scale, producing 
millions of cubic feet annuily The 
use of liquid oxygen as an explosive 
(see Blastiisg) is rapidly developing 


See Ewing, The Mechanical Produc- 
tion of Cold (London, 1921) 

Gases, Physical Properties of. 
Gases flu uniformly any vessel in winch 
they are placed, and do not form a free 
surface The first part of tins state- 
ment applies strictly only to very 
small vessels, for smee a gas possesses 
weight, the pressure at the bottom of a 
vessel containing it is greater than that 
at tlie top In all ordinary dealings 
with gases, we may, however, neglect 
this, and look upon a gas as an elastic 
fluid of uniform density The explana- 
tions of its properties in terms of its 
molecular constitution will be found in 
tllC article KlNEXrcTHEORYOFJlATTER 
Hero we shall simply state the chief 
gas laws, as they are called Boyle’s 
Law states that the pressure multiplied 
by the volume of any given weight of 
gas 13 constant at any given tempera- 
ture Gay-Lt(ssac’s Law states that 
this product of pressure and volume 
vanes as the absolute temperature of 
the gas These two laws are sum- 
marised by the fundamental gas 
equation P V = RT, where Ris what 
IS called the gas constant This 
equation refers to what is called a 
gramme-molecule of any gas, this being 
a quantity of gas having a weight in 
grammes equal to its own molecular 
weight Accotdmgto Avogadro's Law 
(see Chejiistry), equal volumes of aU 
gases contain the same number of 
molecules , hence a gramme-molecule of 
any gas occupies the same volume at 
the same temperature and pressure , 
thus the constant R is the same for all 
gases 

Gay-Lussac’s Law was first dis- 
covered m the form that the pressure of 
a gas kept at constant volume, or the 
volume of a gas kept at constant 
pressure, vanes by -rfs- of its pressure 
or volume at 0° C for every degree 
change of temperature Tins leads to 
the conclusion that its pressure or 
volume will become zero at — 273° C 
For this reason, it was assumed that a 
body reduced to this temperature 
would contain no heat at all, m other 
words, would be at absolute zero This 


Gases, Physical Properties of 
conception is of the greatest import 
ance m thermodytumics (? t > 

In point of fact, no knon'n gaa 
follows the laws which we ha^e just 
statM with absolute exactness tbou^ 
hcham approaches very closely indeed 
to being a perfect gas untd its 
temperature is reduced to > ithin a lew 
degrees of absolute zero All other 
gases become liqu d long before this 
temperature is reached and show con 
siderablc deviatinns from the ^mjde 
gas laws hen their pressure is in 
creased In the aiticle on UtAT it is 
explained that for each gas or vapour 
there exists what is called a aniual 
Umptraiurt below which the gas 
liquefies if its pressure is sufficiently 
raised When the pressure is very 
small the volume will be great as the 
pressure u increased the volume viU 
decrease until quite sudd«nt> the gas 
begins to liquefy At this point 
attempting to increase the pressure will 
result only in decrease of volume more 
and more gas liquefying as the volume 
IS decreased 

The pressure is now the xapour 
prtisnn [qv) of tlie pure liquid and 
this does not depend on the amount of 
liquid or vapour present ff w© pro- 
ceed further to reduce the volume we 
come to a point at which the little 
space left is completely filled with 
liquid whereupon since liquids are 
highlyr incompressible a very small 
diminution in volume will reqiure an 
enormous increase in pressure 
Ordmary gases deviate from the gas 
la -s before their temperature is 
reduced below the critical temperature 
and the tendency is to approxiiaate 
towards the type of cur» o exhib t vl by 
a gas bclo V the cntical temperature 
These peculiar curves Me represented 
by what IS hnown as Van it II <u/s 
equation which is further discussed m 
KiNEtic Thborv op Matter 

Another consequence of the fact that 
gases do not exactly obey the gas laws 
is known as the Joule Tkoinson ejfeci 
When a theoretically perfect gas is 
compressed no energy is stored m the 
gas if It IS kept at a constant tempera 
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I tore the vrhole energy employed in 
compression appears at once as heat 
When nch a perfect gas is allowed to 
escape under pressure from an onfice 
no energy is therefore set free and the 
temperature of the gas after escaping 
IS not changed But an imperfect gas 
I vnll be either heated or cooled slightly 
land this fact is of the highest thco 
rcticaj and practical ignificance since 
It renders possible the I qucfaction of 
gases which c uld otherwise be hque 
fied only with great difficulty {see 
Gs&es Liq isf ACTio't of) 

Gases have Imj sptctflc heats one at 
to isla I press! r$ and the other at 
constant Loiuu e Since the gas when 
heated at constant pressure expands 
'igainst some external force vtbich is 
maintaining the pressure it does 
nechan cal w erk and heat must there- 
fore be abvoibed Hence Gie peci&c 
brat at constant pressure is greater 
than that at eon unt vrolume the 
Utter being regarded as the true 
siwcific beat The nitio of the two 

K yt on important part in the be 
aour of a gas when uddcnly com 
[pressed and rarefied If we suddenly 
I compress a gas \e find that its 
temperature rises and until the heat 
I thus developed is dixsipatcd the pres 
I ure of the gas will bo greater than that 
given bv the simple gas law Mow in 
I a great many practical cases this 
[expansion and contract on of the go- 
'without tran ference of heat to or 
I Irooi it a of the highest importance 
jobviouslv the commonest case will be 
I that in which the expans on or com 
prevsion takes place so suddenly that 
there is no time for the gas to take in 
ibeat from or g ve it out to the wa^ 
of the vessel in which it is confined 
Itus IS the case vsith ordmary air com 
pressors The atr is conipcc&.ed sud 
dcnly and It IS greatly b atn! thereby 
hence the necessity for cooling the 
Icytindcrsof such machines We speak 
' of aJtaiaiie compression or rarefaction 
when the gas Is not allow ed to gain or 
lose heat in the process and of iso- 
tte rnal compression or rarefaction 
when the tempriature is maintained 


<37 
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constant An important case of adia- 
batic conditions occurs m sound {q v.), 
which consists of waves of very rapid 
compression and rarefaction in the air 
In engines of all kmds, working by the 
expansion of gases and vapours, tlie 
conditions in the cylinder arc prac- 
tically adiabatic , in the internal- 
combustion engine, the rapid com- 
pression of the air drawn into the 
cylinder for the purpose of burmng the 
fuel causes a great rise in its tempera- 
ture , m the Diesel engine this 
temperature is suflicient to cause 
Ignition when oil is injected into the 
cylinder at the end of Uic compression 
stroke 

\Vc have said that if a gas is allowed 
to expand through a fine onfice, its 
temperature is only slightly changed , 
that of a perfect gas would not be 
changed at all But if a gas is allowed 
to drive an engine by its expansion, we 
find that it cools down very greatly 
Ihcse facts sometimes appear con- 
fusing They are easily reconciled by 
imagining the gas driving a turbine 
Here the gas streams out of a nozzle as 
a jet, and then possesses two kmds of 
energy, firstly, the heat contained in it 
by virtue of its temperature, and 
secondly, the kinetic energy due to its 
motion The latter must obviously be 
accounted for by a fall in temperature 
of the gas , some of its internal heat 
has been used up to give it kinetic 
energy If this kinetic energy is con- 
verted into mechanical work by acting 
on the turbine blades, the gas remains 
cooled , but if the kinetic energy is 
allowed to dissipate itself in friction, as 
happens when the gas rushes out of a 
fine orifice into a large space, it suffices 
exactly to warm the gas back to its 
original temperature (see Thekmo- 
DYNAMICS) 

Gases, like liquids, possess internal 
friction or viscosity (qv) This in- 
ternal friction IS possessed by a 
theoretically perfect gas, and hence the 
latter is not, as is sometimes supposed, 
a perfect fluid A rather paradoxical 
result of the theory of gases, and one 
confirmed by experiment, is that the 


viscosity of a perfect gas is independent 
of its pressure. The conductivity for 
heat of gases is also independent of the 
pressure It is extremely small, and 
hence the best heat insulators consist 
of very porous substances, - which 
prevent the transference of heat by 
convection of the gas, which then forms 
the mam body of the insulator What 
has been said concerning viscosity and 
conductivity docs not hold for gases at 
very low pressures , hence in the 
Dewar flask (qv) although the vacuum 
between the walls is not perfect, the 
conduction of heat by the residual gas 
it very much reduced 

Gas-holder, apparatus for storing 
gases Hydrogen, oxygen, carbon 
dioxide, chlorine, and other technical 
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gas«s ate stored under pressure ui 
steel cyliuders \chicles now on tbe 
toads are dnvea by lUumiaatiag gas 
comprcs:^ to & pressure ol e 300 
atiuospheres (set iNTSiutai. Combos* 
Tiov Ili*ciNES) Tbc storage of large 
quantities of low pressure gas is bp a 
gasomeler wbicb comprises an inverted 
cplmdncal bell resting on a tank of 
water and sliding Mtween guides 
Large gas*holders are frequently 
telescopic so tbat tbe depth of tbe 
water tank can be diminished in pro- 
portion to the number of sections or 
' lifts employed Tbe inside lift is 
a shallow btil with a domed top the 
other hits being cylinders open at both 
ends provided at the top with an over ; 
hanging nm and at the bottom w-ith a 
water channel Tbe inner bcU n cs 
first andfinalty theoterhangingnmof 
the next lift enters the channel round 
Its bottom Thu seals the joint with 
water (the pressure of the gas being 
very low) and the bell and first lift 
then rue until they pick up tbe second 
Lft and so on 

I.arge dry gaa holders consist of 
vertical cylinders of sheet metal con 
taming a piston Mshed up as the gas 
collects below Tbe]0int between the 
cylinder and piston is sealed either by 
rubber rings or by flooding with gas 
tar 

asskeU, Mrs. EUssbeth degbors 
(181(K18Cfi) English naveli.t Her 
early novel. Vary Barton (lSt8) 
brought her to the notice of Dickens lo 
whose UounMii f fords her best 
story Cranford (1SS3) appeared 
senalty She vrote also ^ L ft of 
CXartoUt Brontt (1837) Cranford bas 
become a classic and s by some con 
sidored equal to Jane Austen S v ork. 
with which. mdrxA it has much in 
common 

flfts Mannlsrhuw. The discovery of 
coal gas described to the Royal 
Society in 1739 by John Qayton and 
practiced on a wide scale by ySiiliani 
Murdock ml 9u has influenced indus 
trial development tremendously The 
Cis Light & Coke Company vras incoi 
porated m ISIS and WestmmsUx 
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Bridge was lighted by gaa m 1813 
Cool gas u given oil by bituminous coal 
when heated in absence of air the 
products vary considerably with the 
temperature to which the co^ is heated 
Tbe carbonisation of coal is now earned 
Oft at three dilJerent temperatures 
The highest over 1000 C produces 
metallurgical coke for use in blast fur 
naces {set Irov and Sieei.) this gas 
knovvn as cokeKiven gas is of good 
quality In making to vn gas the 
temperature is lower c SOO-900 C. 
The moch-dtscussed modem process of 
low temperature carbonisation 
employa temperatures in the neigh 
bourbood of GUO C The gas produced 
vanes in composition according to tbe 
temperature being neber in hytlT^ 
carbons at the lower temperatures {stt 
also CokB) 

Town (OS manttfaclurt it earned 
out to-day by two meUiods one of 
which the honrontal fire<lay retort 
has been in use lot nearly a century 
bnt IS now rapidly being superseded by 
the vertical retort which allows of 
continuous wo lung In modem Urn 
works the horuontal retorts are 20 it. 
tong 20 m wide and 13 in high, hav 
tng a flat bottom, a s«mi<irei^ top 
and being open at both ends. After 
filling with coal cast iron mouth 
pieces are bolted to the ends and made 
gas-tight with fire-cUy iron filings and 
sal ammoaiac A number of retorts 
(fi-IZ) are set in a furnace tunnel 
Thevrert cal retort. Ongmally proposed 
in fS.8 Tss actually vrorked in a 
continuous form in 190* and in 1903 
Moodall and Duckham developed the 
vertical retort succeeding in feeding 
the coal continuously into the top of a 
vertical tubular retort a number of 
which are placed n a furnace tower 
heated by producer gas Tbe coke is 
discharged into water at the bottom of 
the retort the steam thus generated 
pass ng upwards through the retort 
and being conv'crted into water gas 
lUuDiinating gas was onginahv 
burned m plain tatswmg burners tb 
light (t gavn in such a burner was the 
test of its utility Nowadays it is 
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burned for bgbting n.> a non-lummoua 
flame v,bich beau a /'.li-majitlc Its 
Ube doinest-cally and .nda^tnalfy a'j a 
'ource of beat is bocoiaiag rt’ativtly 
nmre important as. clecmcity dsiplacos 
it for iJiuinination Hcrxc the legal 
standard for tbc sale ol gas baa now 
been fixed ivith reference to itn heating 
value, the unit being tlie Therm, or 
100 OiJO Brite-.h Hiermal Units fThe 
B r b IS the beat required to raise 
the temperature of i Ib of water by 
{»£? 

The purilieat’on of the pas from re- 
torts w of the highest iropisrtancc, since 
the sulphur of the impure f?as becomes 
sulphuric acid when burned, tnu being 
rc^ipoasible for most of the deleterious 
effects of the air of large- towns ifetal 
fittings and the colours of paper and 
fabrics sillier severely m rooms in 
which gaa « burned 

The gas pas„es from the- retorts 
tdrough a water seal in a " hydraulic 
mam,” where tar and water condense; 
It then passes to a scrubber, a tall, 
vertical toaer, where it is brought into 
contact -with a large surhice of -water 
tnclJing dov/n o-/er a filling ol coke, 
w ooden boards, or bricks Many types 
of scrubbers have als<i spraying devices 
worked by centrifugal force, or other . 


removed by pa:--ing the gas Ihrongf 
purifier, where il la bro.ight mto Ut 
coiihict with oxide of iron, wh'ch 
converted into sulphide of inia 
>jlphurett(d nydrogea (H;S|, in wh 
form nearly ail the sulphur is prest 
in the gas The retna.ndtf is pre-< 
aa carbon disidph’de iCS»5, whieft 
not thiij removed, liie mam « 
stitueiit of the .vaier/ liquor 
animo.ua, a substance of value 
fertiliser It is recovered by distili. 
with milk e.f June, -thereby it 
hlwrated as gas, and absorpsd 
sulphuric acid, forming sulphate 
ammonia, which is readdy saleable 
'fhe direct prorecs of making a; 
moniuin anlpliate necessitates i 
complete rtrnovoj of me tar fromt 
gas coming itoia this faci 

effected by a eentrifugal separat 
Ihe gas e-. then brougnt into cobU 
with suiphunc acid, -whereby crysfc 
of sulphate of ammonia are loTtacd, 
The- treatment of tlic tar, the tsu 
important by-product, is earned o 
^ fractional distillation {irrCUEMlc 
Ei.'cu.EEnr.c), The compositi 
difitrs greatly accoitiiog to the type 
carbonisation , more of it, and of 
more V aluable composition, is produc 
by low -temperature carbonisation th 
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arrangements for producing a large 
•-urfaco of contact between gas and 
■water The tar and liquor from the 
scrubbers contain together a mass of 
valuable by-products, without wnich 
the sale of gas at its present price 
would be impossible. Sulphur is 


by high The tar is present in the g 
m a very fine state of division, and it 
difficult to precipitate the last of ti 
mist or fog. The constituents i 
covered from it by fractional and i 
peated distillation are given in tl 
table above (Armstrong) 
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Lotvlemperai.ire carboHitaltoa has also to cause an mcrrase m the carboa 
long been knovra to bo advantageous dioxide 

' on account of the value of the products Suction gas is producer gas denved 
'obtained but technical dithculties from prtxlucers through u inch the air 
.have been overcome only recently is sucked b> the suction Strok ofagas 
The difhculty IS to discharge the retorts eagroe Great efiorts have been made 
after carbonisation when a continuous to develop this system for use on 
process is used for even v ith dis heavy v-clucles especially in France 
continuous working the difficulties ate where wood charcoal is plentiful in 
great Low temperature coke is nowr maciy districts SrsB/fs^AL Fuel 
easily obtainable and forms an iNiBauAi. Coubistioi. Cvrisss 
excellent domestic fuel for the open Set John Armstrong ( arboi tsalioi 
grate while the economics of lU pro- TfC^n t gy a d Lngt eenn^ (London 
tiucticpn are ot course decided by the 

revenue from the tar distillation pro Oas Masks set Ciiesiical Waxfark 

duct According to the Low Tem Gu Meters set Meters 

perature Carbonisation Company the Gas Oil, a liquid petroleum distillate 
makers of coahte atonofaverag coal wiU a viscosity somewhat ticlow that 
yields 14 cwt of coalite 3 gallons of of lubricating oils It is th refore 
motor spirt 20 gallons of oU. |51b of u cd not for lubr cation but m the 
sulphate of ammonia and S-GOw cu manufacture of coal gas [f i ) for car 
It. o( neb gas An important point is bu cUmg the gas the od iv vapozued 
the alternative proceu of bydrogena and the vapours laconiorated with the 
tion ( 4 1 ) whereby the coal is heated gas which increaso the calorific value 
under pressure with hydrogen and a and lUuminating power of the latter 
much larger yield of oils and spirits Gas oil u also used as the barging 
obtained stock m cracking plants where it is 

II otrr goi is produced by the action broken down with the formation o< 
of steam on glowing carbon or coke lighter fractions suitable for use as 
the reaction absorbs heat and there motor spirit 

fore does not continue of its If The Oasotme. the American (USA) 
method employed is to form a bed of term for the light petroleum fraction 
highly heated coke by blowing air into used as a fuel for high speed internal 
a fire-bnek lined steel casing contain combustion engines better known 
mg the coke and then shot ofi the aur in England as motor kpint or petrol 
and admit the steam Water gas is (yrt 

now a source ol hvdrogea for hydro Oas ^pette, rr« Cas Anaivsis 
gcnaton( 4 o) and also m the synthesis Oasgoet, rraocis Aldaa (1840-1929) 
of methyl alcohol ( r« Cataovsis English historian and Kuman Catholic 
IndcstrlaI. APfuCAtiONS OF) eccIcsiastic He became bupenor al 

Prod c»r gas is obtamed by the the Benedictine Monastery at Down 
action of a suitable supply of air upon side (18 6-84} and was created 
a bed of glowing coke The lower Card oal m 1914 He earned his 
layers ol carbon which the air first reputation for his books on the 
encounters bum to carbon dio»de medne al Engli h Church and on the 
(CO|) wb cb IS reduced to carbon monastenc and their elation to the 
monoxide by contact with the upper Ueformatjon In 1918 he b^me 
layers of glovncg carbon The result prefect of the Natican Arcbi cs and 
IS a mixture of carbon monoxide and subsequently President of the Com 
mtrogen generally contaminated with mission for the revision of the Vulgate 
a considerable percentage ol carbon if*) 

dioxide Steam is frequcntlv added Gasiem, ConvenUon ol (1885) be 
but though this enneies the gas by tween Austria and Prussia at the c!o=, 
the pioducti r gas it tends of the Schleswig Holstem Mar Byi 
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Schleswig was ceded to Prussia and 
Holstein to Austria 

Qaster, Moses (6 1850), Jew of Ru- 
manian birth, Hahara or Chief Rabbi 
of the Sephardic communities in Eng- 
land He entered England, 1880, on 
his expulsion from Rumania for his 
devotion to the cause of the oppressed 
Jews He held a lectureship in Slavonic 
and By/antine literature at Oxford, 
1886 and 1891, 

Gas Thermometer, see Tempera- 

TUUK, MeASOREMC»JT OF 

Gastritis, inflammation of the 
mucous membrane lining the stomach 
Acute gastritis, usually caused by 
eating mdigestible food, is frequent 
in cluldren, gouty persons, and those 
addicted to alcohol The symptoms 
are pain and distension in the stomach, 
headache, nausea, and vomiting, fol- 
lowed often by a coated tongue and 
diarrhoea The attack is short, often 
lasting only a day The best treatment 
IS to take a purgative, and to fast until 
the attack diminishes, when a milk 
diet should bo taken at first Chrome 
gastritis may be caused by indigestible 
food talren over long periods of tune , 
extreme indulgence in alcohol, tea, or 
coffee , bolting of meals which are not 
sufficiently masticated , or may be due 
to such diseases as cancer, ulcers of 
the stomach, tuberculosis, or anxmia 
Tile symptoms are similar to those of 
acute gastntis but more persistent, 
and may lead to emaciation It should 
be treated by dieting, eliminating 
alcohol and tea, and not drinking with 
meals, "which should be eaten in a 
leisurely manner 

Gastropoda, a class of the Mollusca, 
which includes the snails and slogs, 
no doubt descended from a form like 
Chiton V ), which they resemble in 
the structure of the head and foot, but 
from whicli they <ire distlnguislied by 
the disappear, inco of the bilaterally 
symmctnc,il arrangement of the ali- 
raentnry, circulatoiy, and respiratory 
organs, which are twisted round to tlie 
right, anil by the presence of only a 
single shell, which is typically spirally 
coded 


According to the degree of twish 
of the internal organs, contained 
what 13 called the visceral hump, t 
Gastropoda are divided into two ma 
groups, the JZuthyncura and t 
Streptoneiira In the Euthyneura, 
straight-nerved group, the nervo 
system is affected to a comparative 
slight extent by the twisting, and : 
the species are hermaphrodite 
this group belong the typical a: 
breathing snails and slugs which ba- 
the eyes at the tips of the first pe 
of '■ horns," and the cavity of tl 
mantle modified as a lung, with a sm; 
orifice The group also includes son 
common freshwater snails, winch ba- 
the eyes at the bottom of the " horns 
and a similar lung adapted for wate 
breathing, and a number of maru 
species, some like tyqncal gastropod 
breathing by gilE, and others, calk 
from their shape sea slugs (y v ), -wlm 
breatlie by means of special dors 
processes and have no shell. The 
are also some aberrant swimmii 
species, formerly called pteropoi 
V ), because the foot is modified 
form a pair of wmg-likc flaps 
The second group, or Streptoneur 
shows the maximum modification ' 
the visceral hump, the nerve con 
being twisted in a figure of 8 Tl 
sexes are distinct To this grot 
belong most of the ordinary maru 
creeping, large-shcIled gastropods. 111 
the limpet, the periwinkle*, the cown 
and the whelk It also contains son 
very aberrant free-swimming spcci* 
which are translucent and have the sht 
small, or absent, and the foot flattem 
from side to side like* a kind of fin 
Gastropods are now probably 
past their acme as a successful grou] 
ITiey have been m existence since tl 
Cambrian, and nearly all the familii 
in existence at tliat time are still repr 
sented to-d,ay Fossil gastropods ai 
vey abundant m early Tertiary bed 
uatesbeail, seaport m Co Diirlia; 
on the S bank of the Tyne, opposf 
Nf weastle It is an Important abq 
DUitdmg centre, and h,is extensive tre 
and engineering works. Gloss au 
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chemicals are manufactured here 


Since the fire of 18S4 which destroyed 
most of the town Gateshead has been 
largely rebuilt Pop (1931) 12. 380 
Ofttbenns su H^sDiawonK 
Gatlins Richard Jordan (1818-1903) 
American mventor of the machine gun 
whichbearshisname After numerous 
inventions m agriculture including a 
sowing mac hin e and Steam plough he 
patented bis gun ut 1801 The latter 
which consisted of 8 or 10 rifie-barrels 
could maintain a constant fire when 
worlced b) a revolving handle 
Oathng Gan, set Gun 
Qanehos, natnes of Uruguay and 
the Argcntme pampas mosdy of 
Spanish American origm They are 
c^efiy nomad cattlemen danng ootsc 
men expert at using the bola and 
lasso They are hospitable but with 
poor social customs 
Osnsamela, s»* Aanau 
Qangola, Paul (1848-1003) Trench 

g iinter bom in Pans and educated m 
rleana and Pern In 18?1 he entered 
» banking firm in Pans It was not 
until 18<6 when he was i“ that he 
began to paint six y ears later he bad 
left his wile and family and thrown 
up his career In 1887 he went to 
Martinique where be stayed for some 
timepamting before rcturnisgtosetUc 
at Pont Avco in Brittany 

Gauguin wboM strongly drawn and 
coloured paintings wc e highly in 
dividual to himself was seized upon 
as the founder of the new school of 
synthesum Gauguin himself was 
not very interested be went to Arles 
to join \an Gogh but the latters 
attacks of insanity made it impossible 
to work with him and be returned to 
Pans Despainog howeser of earn 
lug a hvcliliood by art and drawm tc^. 
wards places remote from the afiecta 
tions and pretensions of Pans he sold 
all his work in 1891 and m grated to 
Tahiti With the exception of one 
Visit to Pans in 1898 the rest of his 
Lie was spent lirmg with the natives, 
as one of tliemsclves winning tbeii 
confidence and affection and painting 
scenes irom His book 


Gaol 

Aoo-Mki gives a fine account of his 
experiences For the last 3 jears of 
bis life he lived at Domiiuha in the 
Marquesas Islands 

Altlmugh a ttutnbcr of fine land 
scapes ai^ portraits and figure suV 
jects were painted in Prance including 
Lt CAnrf ^aiiirs it is m bis South 
Sea Island paintings that Gauguin is 
seen at his best Simplicit> of drawing 
and modelling i libont sacrifice ol 
solidity magnificent r chness of colour 
ing and exceptional beauty of design 
— all these qualities were devoted by 
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Gauguin to expressing ius intense 
admiration and sympathy for the 
natives and bis own emotions and 
ideas about life 

Gauguin Is now accepted as one of 
the greatest painters of modem times 
and baa had a host of mutators His 
Tahitian work set the fashion for the 
return to the primitive 

Oanl, part of W Europe diiided by 
the Romans into Cisalpine Gaul (> t 
Canl on this side of the Alps, viewed 
front I ome) comprising the district of 
V Italy and Transalpine Gaul 
(Gaul beyond the Alps) comprising 
modera France Belgium, and Switzer 
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and, with parts of Germany and 
rfolland 1th history begins c 000 n c 
\fter the extinction of the Empire 
)f the West in a d 470 most of Gaul 
lassed to the Franlts, after whom it 
■vas called France 

Qaulf; ( Colt or Gall), a thick blue or 
;rey clay formation, variously con- 
iidercd as belonging to tlie Lower or 
Upper Cretaceous system (q v ), and 
found typically in S E England, where 
locally it passes up into the Upper 
Greensand In Dorset the same trau- 
Jition 13 seen, but there it is lateral, 
suggesting that the clay and sand are 
contemporaneous To the N it is 
replaced by the Red Chalk of Norfolk, 
Lines, and Yorlrs Ihe greatest thick- 
ness of the gault is c 300 ft It is well 
exposed at Folkestone, and a good 
fossiliferous exposure near London is 
at Dunton Green, near Sevenoaks 
The gault passes under London and 
by forming an impervious layer under 
the chalk, helps to preserve the water 
in that formation, and thus contributes 
to the water supply See also Arte- 
sian Wells 

Gaolthena Oil, alternative name for 
the essential oil obtained from the 
shrub Gaulthena procumbens, more 
often known as wintergrcen oil [qv) 

Gaunt, John of, see Lancaster, 
John of Gaunt, Duke or 

Gaur, a huge wild bull, brown m 
colour, but with white legs, known in 
India as tlie bison and in Malaya as 
the seladang 

Gautama, see Buddha 

Gautier, Thfiophile (1811-1872), 
French author, who early gained wide 
fame with lyncs in imitation of 
Ronsard, Du Bellay, and other mem- 
bers of the PUtade His poetry is 
notable for its perfect style and form, 
and for richness of imagination It 
includes Alberlus (1830), Comddic de 
la MoH (1832), and Gmauh, el Cantdes 
(1856 and 1872) His best stories were 
La Moite Amouveuse, Le CapUatne 
Fi'acosse.and Mademoiselle de Maapiii 
His remaimng works are those of a 
journalist critic , they all display the 
characteristic perfection of style and 


delicate humour that made Gautier 
one of the most important French 
writers of the 19th century 

Gauze, a fabric composed of " sta- 
tionary " straight threads, woven 
with open texture, and " crossing 
threads m various zigrag directions 
Gavellond, sec Tenure 
Gaveston, Piers (d 1312), foster- 
brother of Edward II of England, son 
of a Gascon knight He obtained great 
influence with the pnnee, but lus 
insolence offended the barons, and he 
was banished by Edward I In 1307, 
when Edward II became King, he was 
recalled and created Earl of Cornwall, 
and in the following year was Regent 
dunng Edward's alisence in France- 
He was banished again, but returned 
to England m 1311 He was sc'ued, 
and beheaded 

Qawoin [c ah 'wan]. Sir, one of the 
bravest of King Arthur's Knights of 
the Round Table His fight with the 
Green Knight is well known 
mediieval romance He died fighting 
against Modred 

Gay, John (1085-1732), English 
poet, was a friend of Pope, Congreve, 
and Swift He wrote several un- 
successful plays and httlo-known 
poems before his fame was established 
by his Fables (1727) and his Beggar's 
Opera (1728) The sequel. Polly (1729), 

was banned at first, but became a great 

success Of Gay's other works. The 
Ballad of Black-eyed Susan is probably 
best Icnown The Beggar's Opera was 
revived in 1920, and Polly in 1922 
Gayal (or Milhan), a species of ox 
related to the gaur {q.v ) and domesfa- 
cated in N E India 
Gay-Lussac, Joseph Louis (1778- 
1860), French chemist His earliest 
researches were in the realm of the 
physical properties of gases In 1802 
he stated " Gay-Lussac’s Law " of 
expansion of gases, t e " At constant 
pressure, tlio volume, V, of a given 
mass of any gas is proportional to its 
absolute temperature " (See Gases, 
Physical Properties of ) 

In 1804 the French Academy organ- 
ised some expenments on magnetism 


Gftza 4- 

to bo coadu ted Irom a talloon &a>] 
Gsy Lussu MCCAded with J 1) Ihat. 
A moQth Uter h« awended agam 
aloDC to almost twice the prevunia 
altitude (~i)Oi) Tnetres) and made ob- 
servations on the coudiuoa ol air at 
that height In IBUS he isolated 


Gaxa. town and port o( stratrgM: 
value b of Jaila Fait tine Ilaunlv 
manufacture is a coarse Wind of cloth 
it i« also a grain-ihstributins centre 
It waa the setne of Samson % teat with 
th gates and of his triumphant death 
Under Hadrian fairs were held here 
fur the sale of jewivh enpti es 
hapoleun took it in f 00 and Atleab> 
inlOt I up 170U0 decreasi ng owin^ 
to the tendenev of the Arabs to move 
into the Jewish settlements where 
empIo> ment u obtainat I« 

OuaDett (ona a group of grv'ganous 
antelopes (f ) represent d hy a large 
number of vpemes found m more or less 
descit di tncts in Central and S Asia 
and N \lrjca Tlie horns naualty 

/ J Coth sexes are 

, 1/5 seldom iooK 

but are l.ghUy 
curved and 
bear stout 
ndi,es iQ front 
The colour is 

typically 

vaodv brown 
ntieved by a 
Mack hand on 
acta >de ol 
the face and 
flank GaaeOe> 
giacefonv 



4 Gearing 

friction used only when the amount 
of power to be transmitted is small or 
wiuni the pear ratio u required to be 



conunuousiy variable or bv teeth 
The gear ratio u the ratio of revolu 
tioas made by one haft to those made 
by tbe other in the same time Cor 
rccllv shaped teeth of gear t heels 
produce an even dnve wiUi miniinuoi 
ear Contact bet cen the teetii w 
then only along a line of length equal 
to the width of tbe t etb hence each 
tooth must be strong ennuy,b to cam 
the whole load Tlirec typci r^iry 
Cl / lie/ and »ii<e/wte ul 
satudy tht>e tondiMons but inxilnta 
teeth formed in a continuous curve 
from root to point are best and are 
di placing other forms In gears with 
iccUi parallel to tlie axis of rotation 
there 1 $ a sbght variation in the motion 
of t le two wheels relatively to one 
another avoided bv hr/tcai gea in in 
rbich tbe teeth are cut at an au Je 
As many teeth as po ible should be 




built 


long slender limbs and are ceniarkablv 
swift footed 

Gearing tnctiv the means by which 
motion 13 transmitted by direct cem 
tact from one rotating part to another 
but frequently extended to cover other 
means such as belts chains, and 
hydraulic pumps which transmit 
pow er irom one part of a machine to 
another be either by 
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contact at the same tune This can 
be secured either by reducing the p tch 
tbe distance between teeth orbyuaing,,-*^ 


Gault 

^nci, with parts of Germany and 
Holland Its history begins c flOO n c 
Alter the extinction of the Empire 
of the West m A d 170 most of Caul 
passed to tlie Franks, after whom it 
was called France 
Gault { Golt or Galt), a thick blue or 
grey clay formation, variously con- 
sidered as belonging to the Lower or 
Upper Cretaceous system {q v ), and 
found typically in S E England, where 
locally It passes up into the Upper 
Greensand In Dorset the same tran- 
sition IS seen, but there it is lateral 
suggesting that the clay and sand are 
contemporaneous To tlie N it is 
replaced by the Red Chalk of Norfolk 
Lines, and Yorks The greatest thick- 
ness of the gault is c 300 ft It IS well 
exposed at Folkestone, and a good 
lossihferous exposure near London is 
at Dunton Green, near Sevenoaks 
the gault passes under London and 
“y an impervious layer under 

the chalk, helps to preserve the water 
m that formation, and thus contributes 
to the water supply Sec also Autc- 
siAN Wells 

Gaulthena Oil, alternative name for 
the essential od obtained from the 
shrab Gaulthena procumhens, more 
often known as wintergreen oil (q v ) 
Gaunt, John of, see Lancaster 
John of Gaunt, Duke of 
Gaur, a huge wild bull, brown in 
colour, but with s^lute legs, Icnown in 
India as the bison and m Malaya as 
the scladang 
Gautama, sea Buddha 
Gantier, Xhfiophile (1811-1872), 
hrench author, who early gained wide 
mme with lyrics m imitation of 
Ronsard, Du Bellay, and other mem- 
bers of the Pldiade His poetry is 
notable for its perfect style and form 
and for richness of imagmation It 
mcludcs A Iberius (1830), Com^dte de 
l^maux et Camies 
(1858 and 1872) His best stones were 
La. Morte Amoureuse, Le Capuatne 
Lracassc, and Mademoiselle de Mauptn 
His remaining works are those of a 
j^oumaUst cntic , they all display the 
cliaracteristic perfection of style*^ and 
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delicate humour that made Gautic 
one of the most important Frenc 
writers of tlie 19th century. 

Gauze, a fabric composed of " sta 
tionary " straight threads, wovei 
with open texture, and “ crossing ' 
threads in vanous zigzag directions. 
Gavelkmd, see Tenure 
Gaveston, Piers {d 1312), foster 
brother of Edward II of England, soi 
of a Gascon knight He obtained great 
influence with the pnnee, but hi£ 
insolence offended the barons, and he 
was banished by Edward I In 1307, 
when Edward II became King, he was 
recalled and created Earl of Cornwall, 
and m the following year was Regent 
during Edward’s absence in France 
He was banished again, but returned 
to England in 1311 He was seized, 
and beheaded 

Gawoin [gah'wan]. Sit, one of the 
Iwavcst of King Arthur’s Knights of 
me Round Table His fight with the 
Green Knight is well known w 
medimval romance He died fighting 
against Modred 

Gay, John (1685-1732), English 
poet, was a friend of Pope, Congreve, 
and Swift He wrote several un- 
successful plays and httle-known 
poems before his fame was established 
by his Fables (1727) and his Beggar’s^ 
Opera (1728) Ihe sequel, Polly (1729), 
was banned at first, but became a great 
Miccess Of Gay’s other works. The 
Ballad of Black-eyed Susan is probably 
best known The Beggar’s Opera was 
revived in 1020, and Polly in 1922 

Gayal (or Mithan), a species of ox 
related to the gaur [q v ) and domesti- 
cated m N E India 

J’oseph Loms (1778- 
I8a0), French chemist His earliest 
r^earches were m the realm of the 
pbysical properties of gases In 1802 
ne stated " Gay-Lussac’s Law ” of 
expansion of gases, le "At constant 
pressure, the volume, V, of a given' 
mass of any gas is proportional to its 
aosolute temperature ’’ (See GaseS, 
fUYsiCAL Properties op ) 

In 1801 the French Academy organ- 
ised some expenments on magnetism 
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female the male being the gander and than tbobe of young stock the eggs are 
the young the gosling Geese are iasftequeatlyinfertilcandthegoslings 
found almost all over the world nwre hardy and vigorous A hen will 
About 10 species occur u Great Qntam cover 4 goose eggs and a goose 10 
mostly as winter visitors the only Incubation lasts 0 days or even 
resident species being the grey lag longer sometimes the goslings require 
goose so called because it stays or lags a little assistance to emerge from the 
behind in the spring when the winter shell They should be fed first when 
visitors go N to breed This goose "*4 houn oM on meal m separated 
very widely distributed in the H parts milk Ibey should be able to find 
of the C hemisphere is the pecies practically all their food when fi-S 
from which the W breeds of doreesti weeks old 

cated geese were derived several rattening of birds requires some 4 
thousand years ago Domesticated weeks and they should then have 
geese difiei little from the wild type one feed of grain daily and a second of 
except that they are larger and usually oulter s oSals barley meal maue and 
white instead of greyish brown In gluten meals and bo led potatoes or 
die Hast another species the Chioese swedes 

^se has been domesticated It is a Qshexuia, Bible name for Hell after 
argerbird hasamoreupnghtcarriage Ge Hinnom valley of Uinnom a 
ind the gander has a black swelltcg valley to the W of Jerusalem used 
Ahere the beak passes into the fore for the burning of city refuse and as a 
lead It IS sot isfrequeotly kept in dumping ground for dead animals etc 
England andforresfertilehybndswith OeiEU Coaster sit Aiov 
English geese Oeikie Sir Archibald (1835-10 4) 

Guu J?«ani>g The demand for distinguuhed British geologist Pro- 
geese IS limited and variable and the feasor of Geology and Mineralogy in 
ipocial Michaelmas market has sJmost Cdinburgb University and later Cirec* 
teased but they are still as profitable tor General of the Geological Survey 
as any other class of poultry in com of the United ICingdom He was the 
parati cly small flocks where there ts authorofmanywoiksuponihisbranch 
plenty ot rough grazing The objec of natural science indudiog a valuable 
tions that four legged stock will not textbook but is justly famous for his 
graze aher geese and that they destroy unnvailcd ability to write elementary 
the herbage of the pasture do not ap- volumes on the subject using the 
pear to ^ well founded though the simplest language and explaining its 
ground should be allowed to freshen difficulties in a manner both interesting 
(or a few days after them Geese do and inteJI gible to the young He was 
crop grass V cry do ely but they search created KCB in 18U7 and received 
for and greraily devour buttercup the O M m 1814 
roots vfhich should recommend them nuniis, m Japan a professional 
to dairy fanners entertainer of the female sex These 

Brteds The Tinlxleo weighs e 18 gvls undergo a long tra amg in singing 
lb but can be fattened considerably the art of conversation playing various 
beyond this It is a v lute bird with musical instruments and etiquette 
taU upstandmg carnage They usually contract with tea houses 

The Toutousa is a heavier bird and ItiscoosiJeredhonourablem Japanfor 
dark grey on the upper part merging agwltotaksupthisprofessiontoassist 
into white beneath h«pareats and though it is frequently 

Br idi ig Geese begin to lay in combtned with pro titution it does not 
Feb and produce uO to GO eggs in a prejud ce her chance of marriage at a 
season if not pcnnilted to sit. They later date 

UylUlsnadvancedago andtheeggsof Oeusler Eeumch (1814-18 8) veas 
mature birds are much more reliable horn at logcUhieb Saxe-Mciamgen 



Geckos 446 «ee8e 


stepped wheels, a number of identjcal 
wheels side by side, the teeth of each 
bemg a little behind the precedmg 
wheel A helical gear is equivalent to 
tins, but with it a pressure is exerted 
towards the axis This is avoided by 
double helical gearing, two sets of 
helical gears sloping opposite ways 
The average leverage exerted by the 
force on tlie teeth is less than, in ordin- 
ary gearing, hence helical teeth are 
stronger than ordinary ones of the 
same material 

Bevel wheels transmit power from 
axes which are not parallel but mter- 
cept , they can be designed to operate 
as efficiently as a spur wheel, and arc 
much used in machme design An 
important instance is the differential 
of a motor-car, which uses epicychc 
gearing (qv) A worm wheel is 
threaded similarly to a screw Its 
great advantage lies in the very large 
gear ratio obtainable 

Gear wheels are not necessanly 
circular By usmg a number of wheels 
of other shapes, the gear ratio between 
two shafts may be varied from point 
to point in their revolution An 
important application of such gearmg 
13 that of imparting a quick return 
motion (qv) See also Transmission 
OF Power 

Geckos, a family of medium-sized 
lizards which owe their name to the 
sound emitted by a common European 
species They are found in warm 
countnes all over the world, inhabiting 
forests, deserts, and houses The house 



species IS the best known, especially m 
India, where they appear soon after 
sunset and climb about the rooms m 
search of insects, tlie suckers on their 
feet enabling them to adhere to the 
ceilings when upside down Though 


perfectly harmless, and even useful 
reptiles, they are regarded with super- 
stitious hatred by the peasants of the 
Mediterranean countries, who believe 
that they poison or contammate every- 
thing they touch 

Geddes, Sir AucMand (b 1879), 
British politician, born at Edinburgh 
He was a physician, but is best known 
for his work in the World War as 
Director of Recruitmg (1916) and , 
Mimster of National Service (1917) 'He 
was appointed President of the Board 
of Trade in 1919 For 3 years, ftom 
1920, he was British Ambassador in 
Washington He is the brother of Sir 
Eric Geddes ' 

Geddes, Sir Eric Campbell (6 187S), , 
British business man who became 
promment during the World War His 
experience of railway management , 
m England, S America, and India led,- 
to his appointment in 1916 as Director- 
General of Transport, in charge of the r 
railway organisation in France 1® 
1017 he went to the Admiralty, first 
as Controller of Shipping and later as 
First Lord He became first Minister j 
of Transport in 1019 As chairman of 
a public economies committee be 
wielded the " Geddes Axe ” from 1921 , 
to 1922, subsequently retiring from 
Parliament to become chairman of 
Dunlop Rubber Co and of Impena! , 
Ainvays Ltd 

Geelong, city and seaport, Victona, 
Australia, is situated on Corio Bay, 
c 45 m by rail from Melbourne H 
is an important wool centre, and a 
considerable amount of cloth is woven 
in the district. Ihore are also flour- , 
mills and tanneries Geelong was 
formally claimed as a possession of the 
English Crown by John Bateman m 
1833 It owes its present importance 
to the gold discoveries of 1851. Pop 
(1031) 42,700 t 

Geese, name for numerous species of ' 
the duck family, intermediate in swe , 
and length of neck between swans and 
ducks, and less aquatic m diet and , 
mode of life than either, walking on 
land to graze, for which thcir beaks are 
adapted Goose is the name for the 
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Jguamanof a pale Wuc ston« pop. Ltpu laiult one of the most anaent 
ular 111 (>eniJaiit form llraril aix] U e of&Uiaes Llue in colour fcumliat'cr 
Lral Mouotams are its piincipa) ^ A(f,2ianistan and Ouna 
sources. Onyx a stone coloured in sinpes or 

LeryJ green cr> tal rciatcO to the lajers tUck am] n bite being a common 
a^uairanne combuiaiton ft u-as one of the chief 

CartiWian a beautifully uarm reO am] earli t stun s from wbicU cameos 
stone of tthich many fne nccklocrs (;d)h re cut and i« obtune i in India 
arecomposol Its pnnupal *cun« i Itabu ami bcocim I 
the Orient but iL is also found m Omif a stone in^ a beautiful 
Great Uritain. luiuid colour etiect »hich changes in 

Diam >sf Tliclurdestofallprecuius accordance vnlh the muicmtnt of the 
stones the diamond i ) is a carUin tone The ;ir« opal seems to has a a 
deposit usually in cr>stal form Its bung flame imprison d in tl c lucent 
^cat refractuo pov r makes it the depths but has for long had a reputa 
most bnlluRt of all gems though in lU tion for dl luck Queensland Mexico 
original uncut form it u dull m app ar and ’^e b M>a]cs are tlie principal 
ince Oiaino&d<uttmg is an art opal producing countries 
KhrJidatcsbacktothe idthcent but /Va / the smooth and ah ntng scern 
Kos not deseloned to any great extent tion la the shell of certain o>sters 
ipeforo the middle of the leUi The leposited in Ujers round a foreign 
mrlicst diamond Mere faun 1 in India bodv that has become embedded lo the 
la theemly (Sthcent they began to bo tissues of the mollusc The more or 
ismed in Ifrani and ut the middle of less spherKsI t>b;ect v>bich is tbe form 
the 18th cent the first diamond was taken by this success on of la>cr8 has 
louad in b \frica wl ich u now the been eagerly so ght for centuncs in 
greatest (luniond producing country in many parts of the world— m the South 
the world It was a S Airfcao mme Seas ofl snout parts of Australia 
that yielded the largest diamond the Ctyloa and Lowtr Cuiiioeaia 7h» 
Cu/fiHdA an cnonnous stooe presented lu^s and nvcia of Scotland have for 
to King Cilward Vn by the Transvaal long yielded pearls and they were 
Government ui liK)7 The famous found in Ontain at the tune of the 
Koh 1 nor diamond is of Indian ongio Kocnana An iinpurtaat industr> haa 
and was presented to Queen \iCtona sprung from the discovery that pearls 
by the t India Comiany in l»vO called culture pearls cau be artif cially 
liie Hope diamond was blue m produced by inserting foreign bodies 
colour into the oyster 

C neraU a variety of bcrjl bright Iluby the most precious of precious 
green in colour It is a very ancient stones There arc two mam varieties 
itone being valued in i!g>pt in Clen tic Or eniaf and the Spiwl of which 
patras time In later times it Jia tho firstis Uie more valuable Burma 
been found in S America Siberia and is the tl lef ruby jiroduciu country 
New & Woles It v as ouce bebev d but they are also to be fo nd in Siam 
tohavismedicinaJqualitics and Ctjlon The finest ruby in thia 

Gartiel a stono found ul fairly large counto w that which is set in the 
quantities in jmn) counlnes in Imperial State cro n an laormous 
eluding Brard Burma Saxon) and stone known as Uie Black I rince sruby 
Bohcima It is usually dark red but and worn by Uenry \ at the Battle of 
is sometuDca found in other colonrs Agincourt 
JaJe an \sialjc stone usoaliy Sapphf t a stone v hosu colour 
found in shades ranging from white to tangea Irota pale to very deep bl c It 
dark green used as a. matciul tor is found in many parts of llio world 
carvings of V arious kinds esriccially by chieflyinSiam Burma India Cejion.. 
the C^cse Vuslnba and in the Lnitcd States 
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He was a glass-blower by trade, and 
became famous for the chemical 
apparatus manufactured by him 

Geisaler Tube, an apparatus used in 
studymg electrical discharges through 
gases, consisting of a partially evacu- 
ated glass tube fitted with platinum 
electrodes See also Conduction ov 
Electricity through Gases 

Gel, see Colloid Chemistry 

Gelada, a somewhat baboon-like 
monkey wath a cloak of long hair on 
its shoulders, found in the mountains 
of Abyssinia 

Gelatme (or glultn), a compound of 
animal origin obtained by the hydro- 
lysis of an albuminoid protein, collagen 
found in the bones, cartilages, and 
connective tissues of animals Gela- 
tine IS obtained in very large quantities 
by the digestion of bones with hot 
water, slightly acidified with hydro- 
chloric acid, the bones having been 
first degreased The extraction of the 
gelatme is carried out in two or more 
stages, that from the earlier extractions 
being the purest 1 he hquors are then 
clarified with alum or another clan- 
fying agent, and run into vacuum 
evaporating pans, where they are con- 
centrated On cooling they sot to a 
solid mass of gelatine , in the " dry " 
state It contains over 16 per cent of 
water and, if placed in water, swells 
considerably with absorption of the 
hquid, it dissolves if heated Solu- 
tions of gelatme contammg even as 
little as 1 per cent of the material have 
the property of sotting to a solid leUv 
on coolmg 

Edible gelatme is used m the manu- 
facture of numerous foodstuffs, such as 
soups and jellits It is also employed 
in the manufacture of capsules con- 
tammg various unpleasant-tasting 
medicines, so that these may be com- 
fortably swallowed Gelatine is easily 
digestible, and has a moderate calorific 
value, but is by itself insufficitnt as a 
source of protem, since certain ammo- 
acids which are necessary for adequate 
nutrition are absent from it 
Photographic gelatme is employed 
in the manufacture of filmq and prmt- 
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mg papers, while the technical grai 
used for a variety of purposes, sue 
an adhesive, size, and as a col 
protector in a number of proce 
such as electro-plating 
A form of gelatine obtained fi 
fish residues is known as isinglass 
Adhesives) The water-soluble pod 
of silk, which IS a protein called sen 
13 also sometimes luio wn as silk gelat 
Agar-agar {qv) is also sometu 
known in commerce as Bengal, Ceyl 
Chinese, or Japanese gelatme 
also Bone Products 
Gelatme Dynamite, see Explosiv 
Gelderland, fertile flat provmce 
Holland, S of the Zmder Zee, watei 
by the Maas, Waal, and Ehi: 
Tobacco, flax, and cereals are gro' 
m the district surrounding Amhe 
the capital, the manufactures bei 
paper and cotton Area, 1941 sq. it 
pop. (1031) 843,230 
Geleit [gel'et], Welsh Icgenda 
hound, which saved the child 
Elewollyn from a gigantic wolf E 
miuter saw the dog covered with blo< 
and killed it, assuming that it h: 
killed his child , but entering his hou 
he discovered the child olive and tl 
body of the wolf beside it The dt 
^hried at Beddgelert in Wale 
whore its grave is pointed out 1 
travellers Variants of the legend ai 
known in many countnes 

Gehgnite, a blasting explosive chiefl 
composed of nitro-glycerine and pota: 
Slum nitrate See also Explosives 
Q^, strictly, a precious stone tha 
has been cut and polished, but in it 
wider mimnmg the term is apphei 
generally to pearls and to those preaou 
and semi-precious stones whose beautj 
d rarity cause them to be sough 
after as personal adornments 

Agate An extremely hard stone 
vanety of colour, the 
® •ypas, known as moss agates, bcinj 
particularly striking In Scotland 
agates are to be found in Angus, Km- 
cardmeshme, and in the S W Brazil, 
however, is nchest in this type of stone, 
A a quartz found in Brazil, 

Australia, and Siberia 



Genesis 

the cxplanalwa of the facts of genetics 
(q V ) and heredity (q v ) 

Genesis the tot biMk of tlte Old 
Testament so called from the opemng 
words In the beginning The tot 
few chapters gi\e the stories of the 
Creation the hall of Man and the 
riood The following chapters gi\e an 
account of the ancestors and patriarchs 
of the Israelites until their mu,ration 
^ Egypt under pressure of famine 
The book cannot bo considered histor 
jcal though when bnked with other 
(arch»5logical) esidence it casts some 
hght on the history of the Hebrew 
people 

Genet, a small elegant cartu orous 
mammal related to the cis cts {q t ) and 
found in Africa and S Europe 

Genetics, the study of the origin of 
ladiMduals and of the similanties and 
dissimiJantiea of organisms related by 
descent 

Genetics consequently lUioKes a 
study of hercdit> v ) and resembles 
this science w its endeaiour to find an. 
expUnatioaoftheph nomenaoKana 
tion and inherited reseoiblances in the 
structure and beba\ tour of the germ 
cells and the subsequent div-isions of 
the egg Genetics thus depends on 
cytology (je) and cmbrjology (gi>) 
and one of its problems is the explaoa 
tionof theattainmcntof an) character 
istic adult form as a result of the 
l»tent alities of the egg Genetics 
thus Imks cytology and cmbr>tdogy 
with experimental morphology v ) a 
field In which much work remains to be 
done The oldest sourc *3 of infrvma 
tion m the study of genetics arc those 
of observation and experimental b ced 
ing While Ignorant of scientific 

knowledge of heredity andc enolthe 
process of fertilisation m plant very 
wly in agricultural history man at 
tempted to impro e liis crops by sc 
iMting ths finest fruits and sowing 
tbevr seed Although this method 
yielded mixed results by continued 
select on the crops boearoe imp o>ed 
sufficiently to di tinguish them from 
their w lid ancestors and selection as a 
result of observation is suU used as a 
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method of improving crop Similarly 
in breeding animals man selected for 
niatui„ aniniaU posses ing the char 
actenstics he wished to propagate 
Gregor Mendel {q i ) was the first 
investigator to estabii h breeding on a 
scientific quantitative basis and the 
lefinito lavs ha formulated \ ere 
subsequently verified mathematically 
Th^ taws have become much more 
intelligible smee eytol i^uts have ex 
amined the germ cells of plants and 
animats under genetic investigation 
and ha e found m the cell (g v } and 
particularly in the chromo onics of the 
nucleus probable matenal bas s for the 
transmission of characteristics Each " 
chromosome is supposed to be com 
posed of units called ^enes 1 ) each of 
V bicb either alone or perhaps more 
usually in association with other units 
Is responsible for tlie dc elopment of a 
definite characteristic This theory of 
the ^ene was post lated by I rof T H 
Morgan as a result of h s vork in 
breedin the vinegar fiv and other 
organisms E ery characteristic of 
ibe parent must be represented ^ one 
or more genes in the 0 ’um and also in 
the spermatozoon Consequently Mter 
fertilisation two sets of genes are 
present m the e^g If one has a 
stronger potcntialitv than the other a 
dominant character! tic results For 
example thechildrenofoneparentwiUi 
puteto neycsaudonewithblueeyes 
are always brown-eyed but since their 
cells contain a gene from each parent 
the eyes of the children are impure 
brown Crown is the dominant and 
blue the recessive colour If both 
parents have in pure brown eyes when 
the reducing di s on of the nucleus^ 
takes {dace in the formal on of the 
germ cells the pau^ characteristics 
ai separated and go into different 
celb Thus one g rm cell will contain 
the gene for the brown colour factor 
and the other that for the blue one 
and each par ntwill have equal num 
bers of germ cell with cadi colour 
factor Consequently lu fertilisation 
the poss bilitics are 

(I) Germ cells with the brown colour 


4ul 
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Topaz, stone 
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found in crystal or I the hands 
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oebblp fnrm7T,”Ti.rTc u“ t:"® nands of other workers m ai 

-Mountains, and the l^ave been not m 


i wJ4uiri.ia, lilt 

-Mountains, and the British Isles Its 
colouring vanes, yellow being one of 
the commonest tints, but the topaz may 
be red, green, blue, or colourless 
Turquoise, an opaque mineral, in 
colour blue ranging to green, found 
pnncipally in Persia the stone is 
often set elhptically m rings, with a 
con\e\ surface, and is also used for 
necklaces Its colour is apt to be 
affected by exposure to light, and m 
old stones the origmal blue is fre 
quently found to have become green 
Gemmi, see Constellations 
Gendarme, member of a military 
police force formed in France in 1701 
M a cavalry regiment They were the 
lung s bodyguard up to the time of 
Louis XVI They became armed 
police after tjio French Revolution 
the system was introduced into Ger- 
many in 1812, and now exists in many 
other countries These police are 
generally controlled by the Minister of 


frequent, nothing menting the title o 
“ general strike " was experienced m 
England until 1926 In that year the 
General Council of the Trades Union 
Congress threatened national strike 
action if the wages of coalminers lufc 
reduced, as recommended by a Rojal 
Commission After the failure ,of 
negotiations this action was taken on 
May 4, and within a short time about 
one-and-a-half million workers had 
withdrawn, besides the 1 million coal- 
miners originally involved fhe 
Government rapidly organised a Press 
Service and supervised food distribu 
tion Large numbers of volunteers were 
enlisted, and the Special Constabulary 
was increased by 130,000 Sailors 
vvere employed at the electric power- 
stations in London Workers m differ 

cut industries returned gradually, and 
the strike as a general strike was over 
before the end of the month About 
„•> millions was expended by the 


the Intenor, buimF-ncra^d S^ Trade S ‘‘it 

where fhey are called carabimen A., ® P^rons m strike pay, and their 

are resnnn^ihl«. n.,. Strength in numbers, influence, and re- 


are responsible to the Minister of War- 
In Spam they are called Guardta civil. 
and in Holland Marachausscs 
Genfie, Adehne { \delme Chnstian- 
■'’^achus, Denmark 
m 18/8, and made her debut as a dancer 
at the age of 10 She appeared m 
London (1897) and achieved an instant 
^cc,,ss She was prttna ballerina at 
Covent Garden, Daly's, and the Em- 
pire Since her retirement (191 1 ) she 
has made a single reappearance, to 
open the Coliseum ballet season m 
1933, and a few weekb previously had 

made a television appearance In 
ahe became President of the Assotia- 
Uon of Operatic Dancing of Great 
Bntiin 

General Assembly, see Fuli Ciiorch 

O? bcOTLAXO 

General Paralyais, j<.<, 1 ’ai!,\i ysis 
General Strike, a stoppage of l-ibour 
m all or most industries .at once by 
eoranion .-letio i on the- part of tl c work- 
sympathetic strikes. 
wiUi the object of strengthenin' 


sources was considerably diminished ta 
a result 

The general strike of 1020 was by 
some held to be anti-constitutioual, 

I no '^“‘^^equent Trades Dispute Act ' 
of 19„7 made a general strike with the 
object of political coercion illegal 
Generations, Alternation of, the pro- 
auction from a sexual generation of ah 
•isexual generation, which in turn 
produce^ a now se/,ual one-, and sooa- - 
ft IS commonly found in mosses, liva" 
worts, and ferns, and m some of ti-e 
ower aiimiaL Occasionally m both 
plants and animals either the sexual or 
tile- asexual generation may be s-jp- 
pressjd 

Generator, sec Electric Motor 
uenes, the units re .ponsible for the 
development of the inherited character- ' 
wt.es of individuals, located in tC- 
of the mieleus of aoj' 
cell {q vj Genes .ire of special import- ; 
auee in the reproductive cells, wfitch 
tran-,mit them to iie v individuaL- , 
me term was introduced to siiuphf) 
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the explanation of the tacts of genetics method of iniproMug crops Simihirl) 
(j V ) aod heredity (; i ) m breeding animals man selected for 

Genesis the first book of the Old mating anmials possessing the char 
Testament so called from the opening actenstics he wished to propagate 
words In the bcgmoing The first Gregor Mendel (j e 1 \ as the first 
few chapters gi\e the stories of the investigator to c tablish brec ling on a 
Creation the hall of Man and the scientilic quaoUtati e basis and the 
Flood The following chapters gi\e an definite laws ha formulated were 
accountoftheancestors and patriarchs subsequently verified mathematical!} 
of the Israelites until tbeir migration These laws ha c beconi much more 
to Egypt under pressure of famine intelligible since c>tologi ts ba e cx 
The book cannot ^ coosidcrid hislor ammed tlie germ cells of plants and 
ical though when linked witli other animals under genetic in estigation 
(archaiologieal) evidence it casta ome and have found in the cell (;v) and 
light on the hi tory of the Hebrew particularly in the chromosomui of the 
people nucleus probable material ba.is for the 

Genet, a small elegant canuvorous tranvmi&aion of characteristics Lach 
mauimalrelated'totbecivttsf} o) a nit chromosome is supposed to be com 
found in Africa aod S Europe p(x«d of units called acnesly r ) each of 

Oeaetica the study of the origin of which either alone or perhaps more 
individuals and of the Mmdanties and usually lo association v ith oUi r units 
dissimilanties of organisms related bv is rc ponsible for the development of a 
descent definite charactcnstic Thu theory of 

Genetics consequently involves a tlic gene was postulated by I rof T H 
study of heredity (f V ) and resembles Morgan as a result of hu work in 
this science m its en lea vour to fin I an breeding the 'tnegar fiy and otlier 
explanation of the phenomena of V ana organisms Every charaetcri tic of 
t on and inhentcd re«eniblaaces in the tbo parent roust b« represented by one 
structure and behaviour of the germ or more genes in the ovum and also in 
cells and the subsciuent di i ions of the spermatoroon Consequenlly after 
the egg Genetics thus depends on fertdisation two sets of genes are 
cytology (;i>) and embryology (ft) present m the egg If one has a 
aQdoneotvUpioblectsvstticexplafta stfongirt poLcnUality than the other a 
tionof the attainment of any haracter dominant charactmstie rcsulu lor 
utic adult form as a result of the example Uicchildrcnofoneparcntw-iih 
polenti^ities of the egg CroeUcs pure browncyesand one vntli Lluecvcs 
thus links cytology and embryology are always brown-eyed butsncetheir 
witl expenincotal morphology (f i ) a cells contain a geno from each parent 
field in w! ich much work remains to be the eyes of the ch Idren are impure 
done The oldest sources of mfonna brown llrown is the dominaot and 
tion m the study ol geneiics are those Wuo tho recessive colo t H both 
of observation and pxpcrimeotal breed poreolshave impure brown eyes when 
mg VVluta Ignorant of scientific the reducing division of tlio nucleus 
knowledgcofhcrcdity and even of the takes plav« in the formation of the 
process of fertilLsal on m y lauts very germ c Us the paired characten tics 
early lO agricultural hi tory mao at are separated and i,a into difiercot 
tempted to iniprov e his crops by sc- cidls Thus one germ cell w ill contain 
leclmg thft fiocst fruits unj sowing the gene for the b own colour factor 
their seed \ltbo gh this inclhod and U e other that for the blue one 
yielded mixed results, ty cootmneil and each parent w 1) have equal num 
selection the crops became im{>ro ed bers of Rerm cells with each colour 
su&cienlly to d ti il h them from factor Couse<{ueotJy in fcriilisat 
their vrjlJ ■vnccit ir a the poss UIiUcs are <<" 

result of obiciv as a (t) G«rm cells with the bro 
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factor may unite and the offspring will 
have pure brown eyes These are 
technically described as pure domi- 
nant, or as homozygous with regard to 
the brown colour 

(2) Germ cells with the blue colour 
factor may fuse, and the children ivill 
be pure rccessives, and homozygous 
with regard to the blue colour 

(3) A germ cell with genes for brown 
colour may fuse with one with genes 
for blueness, and the offspring will have 
impure, or heterozygous, brown eyes 

It will be seen from the diagram that 
the probability of this union is twice as 
great as of the others, and this is m 
^ accordance w itli the results Mendel ob- 
tained e's.pcrimentally in breeding 
peas Breeders wishing to propagate 
a recessive characteristic may obtain 
pure rccessives by mating impure 
dominants, but never by mating pure 





dominants When dominant, D, and 
recessive, R, forms are mated, the 
recessive is always latent in the off- 
spring If these be mated with re- 
cessive forms, the next generation w ill 
consist half of impure dominant (DR) 
and half of pure recessue forms (RR) 
Smularl>, no dommant forms can be 
obtained by breeding from pure re- 
cessive, but when pure and impure 
dommants are mated, the next genera- 
tion consists of 30 per cent pure and 
50 per cent impure dommant forms 
The expectations warranted by Men- 
dchan experiment are not afwajs 
realised owing to a number of different 
phenomena. Some genes appear to 
have approximately equal potenti- 
alities. resulting m v, hat us described as 
a blended mheriiance A red J,ipauese 
'‘four-o'clock" crossed wjtli a white 
llower of the same kind results m the 
uroduction of pmk-flowcred plants 
I rtnf. f,n,l short-earexl rabbits may. 


when crossed, produce progeny 
ears of intermediate length. 1 
types of inheritance may be expli 
by the assumption that the genu 
contain different numbers of the 
for the characteristic under inve 
tion Thus, if two genes for red t 
be present, a red " four-o’clock 
suits , if only one gene be presen 
flowers ate pink, and if there a 
genes for redness, the flower is ' 
Similarly, two genes xvould accou 
long ears a single gene for e 
intermediate length and no gen 
short cars 

Some characteristics have 
found to be sex-hnked and passe 
mother to son and father to dai 
Colour-bhndness, some forms ol 
blindness, and hmmophilia, a coi 
m which clotting of the blood J 
take place and consequently ev 
bleeding occurs from even a 
scratch, are examples of sex 
characteristics Other charact 
have also been found to be hr 
groups rarely separable, so thal 
breeding particularly for one c 
characteristics, the others are 
present fhe existence of the 
ages and the difficulty of b 
them IS readily explained by 1 
that the number of chromoson 
nucleus IS very small compar 
the number of characteristic! 
individual Conscqueutly, eac 
mosomo must contain a large 
of genu,, and since the chror 
retain their mdividuality thr 
successive divisions, all the cl: 
istics due to tile genes of any p. 
chromosome are transmitted as 
Occasionally in nuclear divisic 
paired chromosomes become er 
dunng their separation prclur 
their passage to opposite pol 
of them become interchanged 
Imkage is thus broken. This 
enoii, described as crossing o 
c,au3c a change sufficiently 
produce a new' species, and c 
foretold by tire breeder, S 
charictcristics ate earned 
c!ironiosoinc„ containing the 
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nantsofsex Itisowingtose^liniage (-) To raise plants md animals re- 
Uiat m at least some strains the catlfs sistant to disea e ^Vhcats and other 
breeder reqairiag good milk CO vs has cereals are frequently attacked by the 
to select ins bull carefully for the rust fungi and exjxriment shows 
determmant of the milk producing that some forms of wheat are less 
charactenstio is linked in one of the liable to attack than othcri Tor 
MX chromosomes of tho male (Set many years experiments haie been 
Hbrbdity) made to breed a strain immune to the 

Another phenomenon important in rust disease and produemg a good 
breeding and interfering with tho yield of gram Collms has raised in 
'Icndcliaa typo of heredity is the America hybrids of maize and tco- 

S esence of lethal factors \Vhen smte immune from attack by the com 
exter cattle are interbred the ratio of aphis and gi nug a good vteld of grain 
the types of offspring is one Kerry (vpe suitable for fodder Creeding animals 
(apparently the anginal parent stock resistant to disease is a more difficult 
of Dexter cattle] two Dexter and one problem e pecially since natural 
desenbed as bulldog Tbc latter selection which woull ultimately 
IS always stillborn and tho simplest eliminate the unfit is so often cir 
explanation seems to be that the cumyenleil by medical aid Tbc 
Dexter type contains one of the t o tlcnnary surgeon and the physician 
sets of genes essential to the bull euremaoydiseascs and the propagation 
dog type hen tliese two sets at« of non resistant animals continues In 
brought together there is an tntcrac (he ca«« of men attempts are betog 
tion Tesultiog eventually m the death made byr some to secure legislation 
of the individual Similar results follow prohibiting the reproduction of the 
when yellow mice arc loterbi^ Ihire physically and mentallv unfit The 
yellow mice never develop the sur bnneb of genetics particularly con 
vivtng yellow ones al vayi contain the cerned v lUi the propagation of healthy 
other colour factor yellow being human beings is termed eugenics 
dominant Lethal factors occur also (3) Breeding is also earned oat 
in plants In cattle breeding and in expenmentally to produce individuals 
human reproduction familirs are often g> mg pleasuie to man Horticulture 
so small that the Mcndelian ratio can ** the special branch dealinv mainly 
not be manifested even when there w-iU the production of beautiful 
are no interfering f-vetots flowers and plants Horses and dogs 

The chief reasons for breeding am are bred for racing cats and dogs for 
mals and I tan la are beauty toy dogs for novelty and 

(1) To obtain slock of the greatest for the companionslup they afford 
economic value particularly with re- (4) The breeding of aniraaU under 
gard to food supplica The impro»e- controlled conhtiooa pro tJes con 
ment of root c ops has been moet ' Jerable irjonnat on in genetics Tor 
marked since they have been judged by (his reason many plants and animals 
food content instead of shape Cereals arebicd not becausw they are of direct 
too ore judged by quality of gram and importanca to man but becauM they 
not merely by aiia Various cattle breed wvtl In captivity and their 
are bred for dairy produce meat and devclopmeat is sull icntly np d to 
hiics some birds lor their egg laying yield results during the 1 fetime of the 
capacity others as table birds and m x? tigalor 

pigeons as earners Horses am bred The duadvantages cf itibreed ng are 
lor str nglh to puU heavy loads and oft o mention d Lnless a sto^ is 
for swiftness. I escaivh IS in (irogrrM mnarkably good nbreed ng will m 
to produce species of gra-vses that will time result to the production cl less 
afford the best jiastur’ii.e for cattle vigr>iousuidiiidaals Any weaknesses 
both m sun winter m the stock are likeJv to be nenwtn 
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property Of tlioso 

rJ™aSr?oorsl"c“f ^ °'^ 

inSwhTorksdtT,?f ®®“2liiz Khan .[jncN'inz kas*] 

the most vieorons nrni/ g’ve (c 1100-1227), Mongol emperor, who 

"s J^s°stcd ®bv Genet.cs succeeded when 13 yearl of age 

niatical mvestmat.on of 'wi'o was Tcniucliin, but ho 

resemblances BiZctnctrr^^^^^ Uie tiUe of Gengh.z, "per- 

and reoresentai-mnc t ^ wamoi,” m 1200 Ho gained, 

may be expected of tlm^^'^-. w ^“<=‘=ession of victories over t’ 

individual of^a species but affor<?nn Mongols and the Km Tata 

clue to modes of .mnr^„ r“® various armies conquering hu 

of mdivXTs o^ o? either territories N and W of the Yellow 

England genetics is investmst e e?'* Ogotai extended the Mons 

Jota limes I^htutV Mo p ^ ‘"'IP'"'-' ‘‘nd India 

breeding stations arc affne*)'' Genu [jE'nEI], m classical myt 

of the Inivcm tief "dio guarded eve; 

CULTURE Agr:- person and place Every hum, 

Geneva canton m being had a geniU5> (some said two- 

SwitSnd bounded bv f^ 8°°'* -'"d one evil) attached i 

of Vaud, the Lake of GemLw^ " guardian angels ") ; nr 

France , area 108 sn J? ^ places had spirits wJio dwe 

(1030) 171,300 GenevS fbc c,.r,Pt°^ m them, hence tlio cliclid, "the pri 
has a pop of U‘’8lo'^^’\Vnfc^r^^**f ’r''^’?® genius" This must not I 
the Rhone and numerous sYroams fhdT^^^ Scnius, a person c 

soil IS fertile owing to ncrc-scns’ P^^uonioiial mtelltctual powers (plui 
careful cult.°4tion con^ t"'* "genuses "), nor with the genii i 

able amount of fruit is grow ii literature, which occupiei 

'\atUics, and jewellery arV the chief hcK*'°"‘’ ‘’P"^dual hierarch; 

manufactures. ‘ ^ ° chief I p^'^^^^oii angels and men S (0 al^' 

lual centre, and is°fof e °er hnu"d'\vdji h I^^^uan city .and seaport oi 

the names of Rousseau Voltaire .ml f«” Genoa It h.as large iroi 

Calvin, the founder of’ the Acado.nv f^^'^d^ics and shipbuilding yards' 
which IS now its uiuvcrsitv it l. i ^'*'1'*^^'*^]!; nulls, and comciil 

been the headquarters of the Lcag^ \ * *“ "’-‘"ufacturu of motor-car 

o£ Nations since Its inception no'im HtI.et*' °P’?“’ Ibi^ni o£whar\es,witJ 
, Geneva, lake of, or^ ZnV i;Z„ devices for loadmf 

hargest lake in Switzerland boiuiflprl .• ^ “” °‘^d“’g vessels, .and ,111 eutir. 1 > 
o.ithc\V,N,andK bv the cantons '’yatciii of dock Ubour, 

of Geneva, Vaud, and Valais and on among the foremost oi 

Bio S by the department of Haute LnJ°P'^^',!eP°*^*''’ 1 "'° harbours 

Savoie, France It 13 traversal im i. ^ icres. 

R Rhone- The lake is 00 ni long. and ’‘‘a 

aver.ages o m in width (maximi.T., >ts industrial and 

width OJ n.) On Its ihorerare m. The tr.ilUe 
Geneva, N) on, Lausanne, and Veviv mtmV” eireiimventcd by 

(SA.tzerland), .ind livi m (France) ^ three “ tumier' ro.ads. 

Geneva Convention, an intematioii.al fpi*.,'*^ tbc great modern e-ngmoering 

convention held at Geneva in Iggi undertaken is the canalisation 

at which the- Powers .agreed to rtoDe. t aV,'^ covermg-m of the R liis.agiio. 

b cu to reopeet I Iho problem of water supply has lieui 
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soUed by the construction of an lUyna % ho dlSCo^c^ed their medic nal 
aqueduct in the \al hoci in the >aJue There are h%e English species 
Genoese Apennmes The marsh gentian is an erect branched 

Prominent among the new building plant 6-1** in high bearing a few large 
are the Naval High School the School bell shaped o-cleft deep-blue flowers 
of Economics the health clinics the with fivo green stnpcs flov enng 

Archeological Museum at NervT and Aug -Sept m hoggy heaths The 

a gallery of modem art Of the autumnm gentian has a salver shaped 

ancient buildings of interest are corolla fringed m the throat large 

the ancient scat of the Republic and puipbsh the Sowers expanding 
the Ducal Palace the 1 th cent only in bright sunshine and a square 
Temple of St Agostino and the leafy purplish stem it is common on 
extensive library of the dry chalky pastures The field gen 

Bianco with ita gallcnea nch in tian resembles the last but has 

pictures by great Italian masters -l-clcft corollas The gentians are 

Genoa is a city of medixval palaces among tlie most valuable of Alpmes 
and very narrow streets Pop (1031) for the rock garden IiL ng a pcat> 
(>03100 oil and flowering in profusion with 

Genoa Conleienca (19'’2) between flowers of a mo t beautiful and 

9 States of Europe including all the bnll ant blue 
ex-«nemy Powers except TurLev Gentleman t Magazine. The (the 

pimanly to re establish relations first eiagatine ) a monthly pub* 
between Russia and the countries of lication founded by Edward Cave in 
Europe It actually broke down I 31 survived mitsongmalfonn until 
through the insistence of Belgium upon 1363 Itcontamed bnltiant historical 
the restitaUon of foreign owned pro- and biograpbical article* Dr Johnson 
petty in Russia. But any possibility and S)lvanus Urban were con 
of success being achieved had been tnlutors 

destroyed by the Rapallo Treat> (4 v ) Gentiemes at*Ams (The King s 
between Germany and Russia setting Dodvguard of the Honourable Corps 
outstanding political questions be of Gentlemen at Arms) a body of 
Iwctn the two countries The fears 39 officers decorated for war semc« 
aroused by treaty prevented derived from the pensioners of 

agreement over a pact of non aggt s Henry VIII and founded in its 
Sion vrhich had been suggested by present form in 1602 as first military 
Lloyd Grargo No decision could be bodvRuvid of the sovereign at oflinal 
made on the question of foreign pro function, and ceremonies It is headed 
perty in Russ a, and the Confereoce by a captain who must be a peer and 
broke up having achieved only some a roember of the current Vlimstry 
inconclusive resolutions m the ftld The King » Bodv guard in Scotland is 

of economics the rovaJCompan> of Archers 

Genre, «» Encravpio Oeons fjEMs] biolvgicallv a 

Qeaseno (or Gms.cnc d 47 ) group of related species [i r ) Difler 
greatest of tlie Vandal king He encesbelv een gcncraar morcslnking 
invaded Africa In ♦*0 conquering al than those betw xn species and 
mo t the whole ol Roman Africa in 0 whereas pecies not mirequeoUy inter 
Sears In 430 he took Garth ige and breed genera rarely do *0 
made it his capital In 4./3 he racked Geocantnc, »* Astrososiv 
R ome carrying off the eniprc s Geodes, hollo » i xlulcs lined with 
tudoxia Before his death ho had one or m« re miftcnds found e-pecially 
taken Sial> Sardinia G 3 nit<..a and in rgneous rocks In the nrst place a 
even parts of Egypt and Asiv lluior cav t> formed in the rock, wh.ch as the 
Qentua. a genus of plants named watcrpercclatcd Uirough the nironnd 
alter Ccntius an ancient King of «ng rnclc became saturated with ono 
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Geodesy 
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deposited ttem, species shows that Benng Strait is 
as a hmn??n /o' recent origin. This N Pacific lai 

, . , ? The whole bridge also explains, with the help 


Q — J.X4« WiiUlC 

mass was dislodged as a nodule before 
the cavity became quite filled 

Geodesy, see Surveying 
„ Geoffrey of Monmouth (1100Ml5i) 
Welsh bishop and chronicler, author 
of Htsiona Bntonum (c 1130) This 
famous vork, on which many later 
histones of King Arthur and his Round 
Table are based, was mostly founded 
on tradition It had an enormous 
influence on later English literature 
i>ee also Arthuruvn Legend 

Geoffrey Saint-Hilaire, fihenne and 
Isidore, two distinguished French 
zoologists, the former the father of the 
latter Etienne (1772-1844) was ap- 
pomted m 1793 Professor of Zoology 
at the Aluseum of Natural History in 
Pans, ivhere, both independently and 
m collaboration with Georges Cuvier 
and his brother Fr4denc Cuvier, he 
trellises, principally on 
the Mammaha His chief pubhcation 
in conjunction with F Cuvier, ivas the 
Hisioire itaiuyelle des Mammxf^yes 
Isidore (1805-1801) succeeded hfm in 
his professorship, earned on his work 
the founder and president of 
the Jardm d Acclimatation at Paris 

Geograplueal Distnbutioa of Animals. 

This branch of zoology is intimately 
of geology and its stor? 

of tte differences between the conti- 
nents of past and present times, and of 
the extinct species which were the fore- 
runners of existing ammals Unfortu- 
nately, the geological records are still 
imperfect, and there is great difference 
of opimon on many points, but it is 
generally agreed that land animals do 
not cross arms of the sea, even when 
comparatively narrow Hence the oc 
currenge of a species or tivo closely 
related species on blocks of land now 
separated by sea shows that they were 
formerly joined From the existent 
for instance, of wolves, foxes beam' 
weasels, deer, sheen efn — a 
N America, it is certain thS th/s/ 
continents were oncrumteS and the 
closeness of the kinship letw^en Se 


fossil remains, the present distributu 
of the tapirs and camel family {qq J 
and of many other groups common i 
the Old and New Worlds 
But there are other groups commo 
to these two hemispheres whose distr 
bution cannot be thus accounted fo: 
One of the famihes of scorpions, fc 
instance, and certam very peciiha 
extinct tortoises, are found only m S 
America and Australia, and a well 
defined group of trapdoor spiders i 
restricted to Chile, S Africa, Mada 
gascar, Australia, and New Zealand 
Some zoologists, who beheve that tin 
continents and oceans, as we know 
them, have, w'lth minor fluctuations; 
®^*‘’ted throughout the ages, explair 
these cases by the theory that the 
groups in question were at one time 
universally distributed, and have sur- 
vived only in the countries where they 
are now found, although no explana- 
tion can be offered of their extermina- 
tion elsewhere Others beheve that 
tney unmistakably attest a former land 
conneefaon between the continents of 
tbe S hemisphere There is, moreover, 
a great deal of evidence from ammals 
k'/’® ^ transatlantic land bridge 

beHveen S America and Africa For 
instance, the freshwater fishes of S 
America :me strikingly different from 
mose of N America, but are most 
early akin to tliose of Africa, whence 
they were no doubt derived 

r hnown too from geological data 
that in the past there was a \ast 
ancient continent which we call 
ondwanaland {see Geology) stretch- 
ing from S America to Africa, Arabia, 
inaia, and Australia, and that these 
couiitnw, which since then have never' 
■''holly submerged, were finally 
n by subsidence of the Atlantic 

Oceans The existence of 
(^ondwanaland helps to explain the 
many resemblances between the am- 
plants, both exisbng and 
of ^ hemisphere, not only 

ci groups, but of coraparativtiy 
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recent groups as v ell Its V tropical mals except bats reached it. Aus- 
coast hnc would account for ttiQ occur tcalia also was severed but not before 
reoce of sirenians (}t) m Brazil eomepnmttivemainnials theancestors 
Senegambu and the Indian Ocetn of its monotremes and mar upials bad 
and of king-crabs (j s ) in the Caribbean secured a footing and free from com 
and £ Indian Seas But man) zoolo petition ^ ith tbs higher types of the 
gists think tliat the S land bridges bad N developed into the variety of 
disappeared before the Mammals could species now found tliero The fact 
make uve of them that there are no nvarsupial elsewhere 

To the If of Gondwaaaland and at except (n America su grsts that 
various times joined to it here and Australia may bvve received its stCKk 
there was another great continent from that source S ^menca was 
vhich by invasion of the sea was probably inva led bv marsupials from 
periodically broken up into subsidiary V America d inng th Cr taceous 
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continents or islands but remained on period and b) the ance tors of its 
the whole a continuous tract of land pnmitive extinct ungulates its porco 
so that there was a repeated inter pines tad perhaps its odentates from 
change of its animals fram b fo W or Africa lo the rarij Tcrtianes when ft 
ticrtrrsit was separated from N America. Tho 

Bach of the great continents, as we luncuon of tho two coatments in mid 
know them has been the centre of the feitiar) tunes was fodo edbyrmttra 
evolubon of groups of anlmnU which turn of a few indigenuus S American 
\ anUeted some faster some slower species into N America eg the tree 
into neiKhbouriag lands whoa the porcupine and by a great tndux of 
chance o&ered. and there were exteo dogs cats otters pigs deer llamas 
sive migrations from N to S andiics and the ancestors of the monkC}s from 
lersa as well as those indicated above N into b America. 

These are well illustrated by the Aaolhergrcatcentreofevolubaiiwas 
Mammals Ivcw Zealand was isolated Africa whtch hke S America has a 
at so early a date that no land mam mixed fauna of mdigeoous species an.t 
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jnigr.inlA from the N , it is not possible 
in all crises to say ivhich 1 ho In raxes 
and elephants \icrt esolvcd there, and 
the ekphaiits migrated X luoriv all 
over the uorld, but the giraffes, rhino- 
cerojts zebras, pig,, carnivores, moii- 
l.o>s. and apes probably came irom 
Eurasia A peculiarity of Africa is the 
absence of bears and deer, except in 
Ulorocco, which they reached from 
Europe , both these families invaded 
India and S E Asia, the fauna of 
which has othenvise much in common 
with Africa, with a mixture of distinct 
species and species of more N origin, 
but most of the E Indian species do 
not pass E beyond a line, called 
" Wallace’s Line," marked by a deep 
but narrow channel between Bali and 
Lombok, Borneo and Celebes, and 
roughly separating the Oriental from 
the Australian fauna 
Jladagascar, origmall) a part of 
Gondwanaland, was comparativclj 
early separated from Africa and India 
Its launa shows kinship with that of 
both countnes, but has none of the 
higher tjpes found in them 
'I he world has been divided into 
various zoological regions, but these do 
not apply to all groups of animals 
These are the Holarctic, comprising 
Europe, K and Central Asia, and X 
zVmenea , the Ethiopian, or Africa S 
of the Sahara , the Oriental, stretching 
from India and S China to Wallace’s 
Line , the Australian , and the Neo- 
tropical or S American . but N 
America is sometimes called the 
Kearctic and Europe and jVsia the 
Palaiarctic 

CoxsuLT Lydekker, R , Gsogrctphi~ 
cal History of Mammals (1S9G) 
Wallace, A R , The Ccogiaplncal Ots- 
InbuUon of Animals (1870) , Gadow, 

, The Wanderings of Animals (1913) 
Gregory, J W , The Making of the 
Earth (1921) ^ 

Geograplucal Glossary. 

Aborigines the ongmal or primitive 
mhabitants of any region , often 
applied to natives as opposed to 
foreign mvaders or colonists 
Antipodes any part of the globe's 


surface diametrically opposite 
gieeii disln'et (e g the Antipodts i 
400 ji*. S E. of Xew Zc.dand t> 1 
antipodes of the. British Isle,] 
Archipelago [AUKn’ivl.''\G6J ' a gro 
of islands, e g the Ilebnde, o’" t 
islands of the .Egean 
ArCte [au'at] a steep ' angu! 
mountain ridge, i g the pronouac 
X E ridge of the Matterhorn, i 
Arrondissemeiit adininistrative ai 
fiscal subdivision of a Freni 
elepartment 

Vtlas a collection of maos illustratii 
either the pohtical division, ai 
relief of the contemporary world ' 
a period of the past (sitf MaP F®' 

JICTIOS. AND CMtTOGnVPlll) 

Vtoll a cireiilar or horseshoe-shspi 
coral island surroundmg a lagoc 
(g t' ) with one or more openings i 
the sea 

.V\is the hypothetical lino aboj 
w Inch the earth rotates, joining tr 
X and S geographical poles 

1 Basin the drainage area of a river an 

Its confluents, e g the plain of Lo® 
bardy forming the basin of theR 
Ray a broad open indentation la 
coast-Iinc 

Bight V shallow even indentation i 
the sea coast, often of great widtf 
c g the Great .Australian Bight. 
Bore a tidal w’ave produced in rive 
estuaries by the rapid narrowing e 
the channel, visible on the Seven 
and Ireiit in England 
Campos the open grassy plains of t 
•America similar to the X prairie 

(^n). 

Canal a navigable arhficial water 
way The commonest tj'p® 

one nv or with another Ship Canal- 
are constructed to make an inlant 
city into a port, e g Manchtster She 
Canal, or to provide a watcrvvaj 
across an isthmus, c g Suez, Connth 
and Panama Canals In some cases 
e g Panama Canal, the diffcrcnctspi 
water-level have to be surmounttJ 
by locks On the Continent man) 
important rivers are canalised bj 
means of embankments, etc 
Canon a deep ravine or valley vvitn 
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precipitous sides made by the rapid 
flow of a nver and tbe action of 
denudation tg Grand Canon of tiie 
Colorado R. U S A 
•apital chief city in a country 
usually the governmental head 
quarters 

-arse name given in Scotland to a 
wide fertile vallej e Carso of 
GowTie 

-hart map shovving configuratioo of 
the bed of the sea ocean currents 
_ lighthouses etc 

the edge of land in con tact with 

-ol (rr =a neck) narrovr high pas* 
through a mountain chain formed by 
the meeting of nver or glacier 
valleys from opposite sides of the 

iontmeutal Shell that part ol a 
costinenUI land mass wt leh u eon 
turned under sea in a gradual 
tlope above which the ocean 
uundmga do not exceed 100 fathom* 
Islands nsiag above the coatineotal 
shelf are classed as part of the 
, adjoining continent 
-ontours lines in a map louung 
^ points of equal elevation 
xordillera (cor dil yeh ra] Sp^Dl h 
term apphed to a group of mou itain 
ranges and speciall} to s> tem* of 
parallel chains « g the mountains 
of Central Amcnca and the Andes 
County ongmall) the tcmtonal 
jurisdiction of aa earl oe count 
now a local government area in 
Gr at Bntam the USA and cer 
tain British Donunions and Coloiur* 
The word is also used of the tem 
tonal divisions of Hungary 
Dchle Stt Pass 

Degree fO geographical or aauUcal 
miles. j]-r part of the earths cir 
cumfcrcQcc measured alon^ v line 
of latitude or long tnde \ degree 
of latitude I* practically con tant 
CO 9 Pn^^Ush miles of longitu le 
decreasing from corn at the Equator 

to vanislung po nt at the iMlct. \t 

the Utitud of London it o c 43 m 
Delta alluvial tnangular deposit 
fbrmed at diverging mouth* of a 
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mcr the stream forces its way 
round each side of the obstacle 
formin'' fresh mouths at which tlie 
piDCe s vill be repeated e g the Nile 
delta So-called because of a re- 
semblance to d Ua the fourth letter 
of the Greek alphabet 
Desert area of the earth s surface 
afiording a minimum of sub isteuce 
to life and found roaiiil> m cither 
rainless area* or in regions vhere 
the temperatures are abnormallv 
low e g in the trade wind belts or in 
the polar and sub-polar regions 
Doldrums the belt of equatorial 
calms between the trade winds 
(f v] at certain season abounding in 
squaUs and sudden tbunderstorm*. 
Eagre (£ CRR] another name for 
bore (g V ) 

Embankineot artiflrial ndge built to 
cany roads and railwa)** over low 
land without abrupt change of level 
to tra « se a swampy area and to 
check inundation al o to keep a 
n cr or canal m its bed 
Entrepot [oktrc po] a distributing 
c ntre of international commerce 
Equator The aa imaginary cm la 
dtauTi round the circumference of 
the earth midway between the 
N and S Poles Its plane being ac 
right angle* to the axis (g r ) Su 
at a Latitudc 

rstuary the broad mouth of a river 
bich I* aflirctcd by tie ude* or 
more sUictlv the region here sea 
and fresh water meet 
Fall Eioe in the United States the 
line of junction between the Appa 
lach an Mountain* and the Atlanta, 
plain 

Firo alternative name for a glacier 
(g r ) usuaJy applied where n v<i 
Ifv) prrdonuoalPS. 

IJc^ (fR oao] long, narrow miet 
resulting from the a ibsiden e of a 
mountainous coast an 1 the subsc- 
qu at fl xxlmg of the v alleys 
l&hn a hot. dry Icxal Aljnne vriAd 
produced by the dev ccation of an 
air current in paumg over the 
mountua ran es an 1 it* ssbioiscae 
beating by comprcaaion on being 


vallty 


4C0 
at- 
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drawn into the denser 
mospherc 

Gazetteer dictionarjr and <lc:5cnptive 
iunimary of the natur.d features, 
towns and cities, dther of the 
whole world or of some particular 
region 

Geography • the scientific study of 
the general phenomena of the e.irth, 
especially in relation to the- activi- 
ties of man 

Gt^scr [gE or Gf'zLKj a volcanic 
boiling spring eoniinon in let-l.ind and 
Nevv Zealand See separate article 
Ghats [gawts] name used in India 
for mountain passes , also applied 
to the steps leading down to a 
landing or bathing pl.ice on a river’s 
banks See sepante article 
Glacier- inaosive. crystalline blocks 
of ice, or snow and ice, found in the 
regions of perpetual snow and mov- 
ing, by the force of gravity, slowly 
and irregularly down niountam 
slopes into the temperate valleys 
Globes small spherical representa- 
tions of the earth, giving the most 
accurate picture of the distribution 
and area of land and sea 
Grasslands, Xatural occur in those 
regions where rainfall is too scantv- 
to support forest, but is just suffi- 
cient for the growth of grass and 
low shrubs, eg the steppes of 
Russia the praines of USA, and 
the veldt la S Africa 
Great Circle hue drawn on the sur- 
face of a globe whose plane passes 
through the centre of the sK 
eg aU meridians of longitude are 
great circles, but parallels of lati- 
except the Equator, are not 
Gulf-stream thewarmKE drift cur- 
rent of the N Atlantic, oii^natm g 
froni the equatorial drift (rre Atla”? 
TIC OcE^ , Oceans and Seas) 
H^lmres [hash 'oor] a term used m 
cartography for shadmg hnes to 
mdicate variations m height 

‘i”'^ ‘=°“°trylymg immediately 
behind a coast nw,- r 
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S. heniispheres H’C 


behind a coast, nU or Sinfacr 

of calms 

betvveen the E and S E Tradp 
winds and the variable W. wmds of 


the X and .„j, - 

bells shift with the seasonal move- 
ment of the snn 

Island portion of land qntiredv sur- 
rounded by water, e g. Great Britain, 
Ceylon, .Madagascar, 

Isolxir [I'sG'n vr] line drawn upon a 
climatic map joining places atwJi.t-li 
Uie atmospheric pressure u tlic sac-c 
in a given period 

Isobath line linJong points of equal 
depth m the ocean, serving the sata- 
purpose as a contour on a land map 
Isohyet [EsG'hI'et} hue joinmj 
jilaces with equal rainfall over a 
given period 
Isotherm, line linking places with an 
equal average temperature for a 
given period 

L<igoon evpanso of shallow water 
partially enclosed from the sea by a 
narrow spit of land, an invanatlc 
feature of coral islands. 

Lake an expanse of water entirely 
enclosed by land 

Landes local name for the dune- 
fnngcd Biscay coast of W' France ■ 
Latitude the position of any point 
on the surface of the globe expres-cu 
by the angle which a Imo drawn from 
it to the centre of the earth would 
make with the plane of Gie Equntu-* 
CApressed in degrees (j ti ) N or S 
Levee [lev'i] name given to em- 
bankments constructed to check the 
Mississippi floods , 

Loch [eokh] . Scottisli terra apphed 
both to lakes v ) and miets, Lo'igh 
IS the equivaJent Irish term 
Longitude [eonji'tOd], the distance 
m degrees of a place from a given 
meridian {qv), usually tlwt oi 
Green.vich - 

Maidan Persian term for an open , 
space, generally used in India and 
adjacent lands to denote a wide 
plain 

Map ■ diagrammatic representation oi ‘ 
the w orld or any part of it on a flat ’ 
surfoce The science of map-making * 
IS known as Cartography (sec Ma? i 
Projection) o r- j- i 

Meridian the great circle through any’ 
given pomt and the geographical - 
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poles cutting the Equator at right 
angles 

Slonsoon sea'wnal vind occasioned 
by the defiectioa o£ penaanent 
iviods from their normal path 
through the heating of a nei^bour 
lOg contioentsj land mass 

Mountain elevation of the earths 
crust which exceeds ^000 ft abo e 
sea level lower eminences arc 
termed iillr Mountains are of 
two principal types — 'Vol ante cones 
or folded chaina— the latter being 
the result of contraction and con 
sequent wnnklmg of the euth s 
crust See al o Molvtain stiLO 

l\ilv4 [Ni vA] snow \ hich has be- 
come a hard cr>stalliae mass but 
has not been compacted into solid 

Oasis [dAs is] aa isolated patch of 
vegetation in a desert {q v ) region 

Ocean the entire expanse of salt 
water covering the face of the globe 
one of the large bodies of water into 
which this expanse is divided 

Ordnance Survey geographical sur 
vey of the Bntish Isles conduvtcd 
by officials of the Ordaance Depart 
ment Ordnance maps arc the most 
accurate obtainable 

Pampas the natural grasslands of S 
America 

Pass a natural route across a moon 
tain range {lee Coi) a vet> detp 
narrow pass is term^ a deJiU 

Plam flat or undulating stretch of 
country usually not more than lOOU 
ft abo 0 sea level 

Plateau [rLAUTO ] or Tableland an 
elevated plam (?v) whose edges 
slope somewhat abruptly to a lower 
level. 

Port A place of call or harbour for 
ships ana trading ccntria 

Praincs the vast natural grasslands 
of the tempe ate regions of V 
America 

Province laige subordinate divisioD 
of a couQlr> 

Xlapids any part of a nver where the 
stream flows with exceptional speed 
occasioned by a drop in the 
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slc^ of the nver bed or b> con 
stnction of the course of the stream 
Rehef the supcrfiaal details of any 
geographii.al area 

Rift \ alley a broad vallej with 
abnipecontaimngwalls eg tbeScot 
ti h La viands and the aft vallejs 
m Africa 

Royal Uurgh designation for such 
Scottish towns as date their charter 
of incorporation from a ro) al grant 
of medi cval times 

Sal nity the natural saltnes of seas. 

Savanna or Savannah natural grass 
lands of tropical regions bet ecu the 
equatorial forests and the tropical 
deserts 

Selvas equatonal forests of the 
Vmaron region 

Shotts the shallow sahoe lakes 
peculiar to the middle Atlas region 
Simoom a hot and dry wind prevail 
mg in the deserts of Baluchistan 
Arabia and Sahara during the spring 
and summer months 
Sirocco or Seirroeco [sixoh o] 
warm S wind peculiar to the baain 
of the Mediterranean Sea 
Stepp s natural grasslands of S E 
Russia and S \\ Sibena 
Sudd the mass of interlaced and 
decaying vegetation which ob 
structs tbechannelsof the Equatonal 

Swamp 1 vcl or low Ijmg expanse of 
ground saturated with water 
Tarn small moorland or mountain 
lake 

Topography detailed description of 
naturatgeographicalfeaturcs to -ns 
and particular regions 
Town a centre of population sup- 
ported chiefly by commerce or m 
dustT) as distinct from a village or 
agricultural setUemcat 
TradeANinds tbs winds permanently 
blowing from the tropics towards the 
Equator 

Tn^ncs The defined ^ lat tudes 
S3 30 N {Tropic of Cancer) and 
33 30 S (Tropic of Capneo n) par 
allels marking the linuts \ and S 
of the Equator at which the suns 


(See 


Geography 

rays can be vertical at noon 
also Earth ) 

lundra [rooNouA] the frigid, marshy 
tow-lying plain in those parts of 
Europe, Asia and America within 
the Artie Circle 

Veld, or Veldt, the natural grasslands 
of S Africa 

Volcano a cone-shaped mountain 
formed by the cooling of molten rock 
erupted from the earth's interior 
through an aperture in the crust 
Lava, ashes, sulphurous gas, and 
steam may be emitted 
Wallace s Lme the line dividing those 
regions of the E Indies with a 
characteristically Asiatic llora and 
fauna, from those where these 
features are Australian The 
N N E between the 
islands of Bali and Lombok, through 
1 lacassar Strait, and is continued to 
9 ^ Philippine Islands 

Waterfall (Cataract or Cascade) the 
abrupt descent of flowing water over 
a dm or precipice 

Watershed a rise in the ground separ- 
atmg the drainage of rivers, known 
alternatively as a water parting 
Geography, the branch of scfence 
which deals with the surface fetos 
of the earth, divided into physical and 
humanistic branches according to the 
aspect studied It is connected on the 
one hand with astronomy, geology 

eOinology economics, and sociology 
Lhe modern method of studying 
geography is to survey the world 
country by country, ^ cons.dermg 
(1) physical conditions, (2) the in- 
habitants , (S) reactions of the in- 
habitants to their environment and a 

eKrre°" ?™^-,“vironremt 

eiscwuere, (4) the relation of the 
country to the world as a whole 
Geology, the branch of science con 

ofthe the hisSrJ 

of the earth and the changes it hae 
undergone before reaching S p^'esent 
-tate The various theories of iht 
ongin of the earth involve a considera 

rc"',srffi,rr.r'siS 
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have, however, attempted to test the 
truth of the nebular hypothesis by a 
consideration of the earliest rocks and 
faunas and the type of climate they 
seem to indicate Inasmuch as there 
evidence of glacial conditions in the 
dest fossiliferous roclcs of China and 


oldest fossiliferous roclcs v^Wta*** 

\ustralia, it seems that the ‘ climate 
then was no hotter than now, and this 
IS certainly not in favour of a nebular 
origin of the earth On the other 
hand, it has been suggested that, on 
the planetesimal hypothesis, the heat 
of the earth at the present time may 
be due to the contraction of the massof 
aggregated meteorites The heat 
thus generated may even have been 
sufficient to melt the outer layers 
where the pressure was less The 
earthy constituents would then separate 
from the metallic, which would forma 
central mass covered by a stony crust 
Experiments to determine the density 
of the earth indicate that there is such 
a metallic core The average weight 
of the surface rocks is c 2i times that 
of an equal bulk of water, yet the 
whole earth is more than SJ times as 
heavy as a globe of water of equal 
size Hence the materials at tlie 
centre must be twice as heavy as those 
on the surface, and are probably, 
^^h^oforo, largely metallic 

This hypothesis is supported by th® 
evidence of earthquake waves, which 
have been shown to travel through the 
centre of the earth at a speed three 
times as great as their velocity tlirough 
the outer crust, the thickness of which 
has been variously comriutcd, but is 
probably c 10 m , 

The original rocks of the earths 
crust were no doubt the solidified 
primary molten material, and hence 
are called primary rocks By denuda* 
tion and re-deposition these 

rise to the secondary or stratified recks. 

which arc usually fossiliferous, and 
by various processes representatives 
oi each of these great groups of rocks 
altered to form rock type* 

vvliich are grouped in a third great 

mass, the metamorphic rocks (s^^ 

Kocks) 'Hie primary roclcy crust iS 
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rtgarded as ha\ing beta composed of measnrcil by tbe le\Tl of the ca and 
two la>«ts an uiper nch in quarts are shown by raised beaches sub- 
aad composed of acid rocLs and a merged forests and dro\ ned -alleys 
lower eoasistjng of basic rochs and fjord etc Connected with the Uieory 
composed of heavier minerals such as oftsostasyistheto /iiirr/a/ifM/liheory 
iron and magn*sium It is «>»■•» of Wegener He regarded the basalt 
doable layered composition that fur substratum as a sascous fluid in which 
nuhes an explanation of the mainten the continental block, dnftcd W and 
ance of the lescl of the land throughout \ tb a general terdcncy towards the 
geological time The theory of Lquator Thus Vmcnca broke away 
tjoslasy en\isages the continental from Europe and tfnea and drifted 
blocla os composed of lighter acid W faster thsi the ccntinents of the 
aatenal floating in the heaMcr ha c Old World The shape of S America 
material which forms a basaltic sub- and Afnca accords w th thi idea as 
stratum and postulates that equal docs also the distribution of a-urious 
masses must underiic equal areas ph% lographical features and geological 
Hence the material underlying con strata arm still more the distribution 
tinents must be lighter than that cf certain plants and animals Never 
^aeathoceanamordcrtocompeasate theirss the theory is by no means 
for the added weight of the land abo -e ptoven 

the surface and the lighter acidic Even more ingenious is the uinu 
matenal projects into the basaltic 
Mow to a depth proportionate to the 
weight of the eontment somewhat 
Wter the mannet of au iceberg wh h 
has tune tenths of its bulk belo % the 
surface of the sea The depo ts 
of a large delta or the formation 
of on ice-sheet by loading Ui 
crust tends to depress the land 
Whdesrosionof the land mosses mak s U yUw-mstooJji^ ue Eeainw ua. 

forupward movement Isostatccom '’U**-) 

pensation is probably responsibir for d of tteory It is a.sumed that the 
many earthquakes and other crustal internal iaa.s of the earth is shrinking 
disturbances mountain building etc n ore than the ng d crust and so there 
Elevation of mountains seems to w a tendency lor an excess of surface 
ha-ve taken place at tegular intervals No » the symmetneal lid figure that 
of geological time the periods of dis has the largest pos bio su face for 
turbance being eparatrd by I ng any given volume is the tetrahedron 
peneds of comparative quiet It was or pyramid and so the strain is re- 
suggested by Joly that this rhythm lie cd best by an a:».umption of the 
was due to alternate melting and tetrahedral shape Hence ther is a 
freezing of the basalt substratum Tb< tendency for flattening of th surface 
heat emitted by radioacti -e minerals at four po nts correspond ng t v the 
would accumulate m the cru t and in faces of the pyramid and in the si ght 
time melt the basalt can ng sinking hollows thus formed the ma n oc ans. 
of the continents with correspon I ng th Arct Atlantic Ind an and 
elevation of the ocean floors The Pacific collected The rotation of the 
heat would soon be dissiiiated ty con earth pre -ents the flattemng beicg 
vectioa currents and soIdBcaton very pro lounced On tlushypoUiesis 
Would ensue favuunng emergence of the coat nents would be at the Corners 
the continents Tlese mo •cments ofthepyramid eachcpposile anocean 
due to isostasy are most in e -ideiice and this antipodal arrang mrnt of 
along coast lines where they can be oceans and continents is a toaily seen 
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on the burlace of the earth W hen the 
llatUnijif' uaa suUjcieiu to rciicltr the 
conditionb unstahle the rotation of 
tho tarUi \\ould caubo h-icklnig of tlic 
edges of the p> r mild and the spLronlal 
form Mould be legaintd, though the 

b^forVui““,‘ tliun 

lie lore t hi titraludml period 

Ocological history soeins to furnish 
dternation of junods 
of flatttimig and ncovtry Iht main 
divisions of geological time art 


10 i 


ueoK 


ZTri 

Qiwtcjrn.ary 

Tertiary . 

ot Kail 0201C 


Mi'o’uslc 
or i>cconilary 


(I^cr it crlMccciJo 

f l^Iocrno 
J 'lioctiio 

ion 

ttt'CMlO 

I Hoccuo 

Cri t ircou!* 

Jura 
KIuc'ii* 
to lull 

fl'rnnan 

Pahwoic I ^ uItouj 

erPouiarv 

|Or<ioviclin 

VCaoibrian 

. f '■Caeibrnn. Eozoic. or Aroham. 

SoiocUiiios mduded iu Juroauc or Trussic 

pr.“»b™r" :',.s“T ■" 

imovvn, Jife was absent but 

have been a tune of general d':;?" ^ 

ance, accompanied by vohaff " 

hvity, winch died ai4y dfrme fn' 
Cambrian, only to bo rr ‘‘'‘- 

Ordovician, and thiffrosh 
was followed bv ■'^Icanicity 

during the Silurian rhf Do 

was another volcanic .^^vonian 
the whole, the earlfcarboni'f ' 
tranquil, while the laf r 
and Permian showed vet 
of amlcanicity xLn f 
period of quiot'^”aH t?”'’ t 
Mesozoic Era, folioii f hf ‘''°“8h the 
movement and mountain^h®^'^?^ earth- 
log the TerCf^The 
penods were prob-ihi,, + quiescent 
earth's crust the 

to the shrmlcine' 
subsidence This fonlrT 
become impossible aft .„t wS 


upon great eaxtb-jnoveraents accu 
panitd by fraoturts woidd set in a 
volcanic material Mould be forced t 
through the fissure^ 

Now, if the tetrahedral theory 
eorrect, thcro should bo three liS' 
representing the vcitical etlges of t 
pyramid, ninnuig K and S ai 
sep.irated by a disbmee equal to on 
third of the tarth's cirtiirnferedi 
along which continents wouhl tend 
occur 'I here should also bo thr 
such lines, marking out thefoartli fS' 
of tho pyramid running in horizont 
alignment round either the N or > 
pole- 

In the first volcanic period, tl 
Ordovicnn, this arrangement is i' 
dicatcd, tho distribution of land an 
'vattr being somewhat tho rtect?® t 





'tap sboarju^ (So oiimalcil extent ot Ceiidwaaa 
liad (tftcrj W Circgof> 1 
thn4* . - . . - 


\**»v*j .V V41 

obtaining to-day An Archo 
continent w-as antipodal to an Antarc- 
Kroat land mcess was 
ov^er Alauchuria and the N Pacific, and 
WjY antipodal to a sea m the S 

DiVhf “k site of the present 

exf n o onoUiei land mass, 

towanle" A tbrQugh Africa and E 
a SOI II K -^ustoaha, and being opposite 
Q A '^''b almost covered N America 
tmmif ^ ‘‘be the present con- 
afl 1 tapering to tho N 

""th Greenland, 
“ntl Penman 
was rnn to some evtent 

wUed great continent, 

S ArriAi- ’‘^"'nnaland, stretched from 
rndia T hTa- ^’"'■““gb S Africa, to 
tensed '^“stralia, and was charac- 
the ^ special type of vegetation, 

the Glossopteris Flora (?e),^and by 


Gtolocy 

Ui« oixumnc« «{ diitnbutrd 

gUcuttoo. llie S %r(,ctatloa st tbu 
tin-e cviuiitcd of the plsoti vcliKh 



Ctufi jjLC4leki»t I n4 t4 laiUr <AIU> 
J W I 

ionsed the coat beds An Arctic con 
tmeat and AnUtetic sea were in 
existence land cosered Uniata and 
N Lurope in general and there uas a 
eoatinent to the N a( Australia 
From this dclormation the earth 
slowly recoNcred its spheroidal form 
during the Meeoroic Era C*oU 
raising o{ the ocean doors (ed to an 
utesaioa ol Uie sea in most artaa 
which anbmerged the eaisuni; con 
tuents. It was duns, the disturb- 
aaees at tlie close oi the Mesoioic that 
sinking a{ puta ol the earths entst 
prababl) lonnod the present ArctK 
and N Atlantic Oceans The last 
period of disturbance m the Miocene 
Saw the funnauon ol the Alj s Cau 
casus llima]a)as llocky Mountains 
and Andes and the catablishmcot of 
the outlines of the present coatments 
These conUaents are compo!>ed ol 
three types ol rock masses 
Masase blixks of the earths 
composed of scry old rocks which 
hat-e been abo -e sea le el throughout 
geclogical time Such blocks form 
Scandinavia Peninsular India, ILatea 

a large *■ *' 

. good I 
rumpled 

r fold mountain, of whi^ there 
an old and a new senes the old mm 
broken forming the central plateau 
France parts of Ccrmaciy the Jhdi 
rnian plateau the Appalachian Mou 
^^>n« and the Cormsa hills and the 
ue er the Alps and Himalaj 


Geometry 

tne girdle of mounlains including the 
Andes and Uocky Mountains which 
encircle the lacioc and inrludo the 
chief soluinoet (3) Sheets of scdi 
SDcnts which occuiv the ground 
. the higher lands and are 
comtaralivelv recent and liable to 
indali a due to (urlh mo cment 
Oeometno Piogie&uon sfe Alcebsa 
O eomeUy ib tud> ol lines angles 
surfaces areas curves and solid 
fit,utcs such as the cube sphere etc 
important branches of this 
sub)ect ace Anajvtical or Coordinate 
Geometry Cuctidean Von Euclidean 
Line Projecti e and Solid Geometry 
The e bran 1 es together w th the 
chief terms emjlo)^ are eaflaiacd 
Ulow 

4ftsnss« Set Co ordivatb Cbo- 

uarav 

Tf/rruVa Su pARAtiJEI. 

UkBS ^ _ 

injlUitai Ceenulr^ 5<« Co*OhDI 

rs GaowkTRV 

lx It 11 two Imre OA and 013 In 
the diagram be corncctcd at the point 
o and the line 013 rotates in an anti 
clockwise direction the amount oi 

rotation is culled Uie as* OOA. If 
the line OB makes a complete tevolj 

tion and comes back to its original 

position o er O V this angle is a 
complete circle and is called oO 
dri.nxs (wTitica SuO*) An angle of 
'X) or a qaarter oi a circle is a ngAX 
jugle and the two lines which m^a 

the angle are said to be yr pendicuia 

to each other 

le^ than a ngbt 



interior anqie 
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angle and an obtuse angle is greater 

angles which together make 00° 

wh^ri^f ’ Two angles 

which together make 180“ 
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Vertically Opposite Angles 


A ngles. 
Vert tea It y 
Opposite 
\\'lten 2 hues 
OA aiul XY 
cut e a c li 
otlier. the 
angles OB\ 
^ B A are 


equal and are called verttcdly opposite 
cncfofact^e"“°“ ™fcr- 

ordmt'te^^geometry‘‘''^T T"'* 

approaches^ n^r 7 and n "rer"to'='* 

equal tron1'"l‘tC“ 

MLruy" ^0 -ORDIiVATE Geo- 

Boia See Tkiangle 

i- ang^e 'm"to 

Catenary See Curves ^ 

Centre See Circi e 

cur^ved hne\eS ^ 

moves so that it ^ ah^fys atThV'’’’'*^'’ 
distance from anothor^ r same 

called the emgro P°‘"t 


Georaefiy- 
the diaMelti 


the circumference 1$ mu mw'rt^.'T- 
Ihe ctrcumfeycnce is the curved Imc 
which encloses the circle 

Colhnear In the same ' straight 
line 

Concurrent Lines which all meet 
at a point are said to be concurrent 
Coucychc Points which lie on a 
circle 

Cone A tapering sohd hgure, tin 
base of which is a circle and the top ; 


point 

Congruent, 


Two geo 


Congruence o- 

metncal figures which are c'tactl) 
equal to one another are said to be 
congruent 

Conte Section A curve 
when a plane surface cuts a 


obtained 
cone 


a piano sunace cuts a ou*.- 
See Co-ORDl^ATE Geometry 

Co-ordinate Geometry The study 

^bsdssg 

I 


Yi 



centre \ 


13 the radi^s^of th7c7cle P°'nts 

through 


.y QKIS 


X axis 


by 


^ — 

of geometrical figures with the aid o 
algebraic analysis All figures an 
drawn with reference to tivo pet 
pendicular lines, called UAes, and tht 
'stances of a point from these line; 
re the co-ordinates of the point 'fbe 
vertical distance from the horizontal 
•me IS the ordinate and the horizontal 
distance from the vertical line is tlic 
aoscissa Curves of any shape can be 
expressed in the form of algcbnuC 
geometrical problems 
^ transformed into algebraic 
"lore usual curves 
ueait with are the straight line, circle, 
W, sections, i e ellipse, para- 

^yp^>'bota [see Curves) 
fioometry can also deal 
vith solid figures such as the sphere, 
c-K , ancl in this n 
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whicU are all perpendicular to each I 
other te one vertical one bonzoatal I 
I* -S and another al^ honiontal ! 
E -\V For a fuller treatment of the ' 
subject see any standard work eg 
Bnggs and Bryan Co ordit ale Cea 
meUy Loney Co-ofJtnale Geo netr\ 
Cube K rectangular sobd who e 1 
length breadth and height are all ' 
equaL 

Cun es The best known type of 
curve is the circle but there are manv 
other curves which play an important 
part in mathematics 

Calinary The curve formed b> 
hanging up a cha n or string from its 
ends 

Cidotd The patli of a point on 
Oie circumference of a circle h h 
IS tolling along a bne 

ellipse A curve in coordinate 



geonictr> of the hai>«shovi> and 
whose equation is 



Cptc\cJo A The path of a point 
on the circumference ofac rclewlucb 



IS rollmi, inside or outside another 

HyPf A CUTS la co-ordin 

ate geometr) of tl e sliaj'e shown 
and whose equation is 



Pttrabola A curve m co-ordinate 
geometry v hose equation is 
y> ■= ax 

Cyh tder A solid figure all sections 
of V bich perpendicular ti the central 
axis arc circles of equal diameter 



Deg er See \votC 
Dta oaal A line drawn from one 
corner of a figure to the oppoute 
comer 

Dianeler SeCincxE 
Di eel X A term used in co-ordin 
ate geoir«li> \ particular lute u a 
cone uric 

Cu I dean Geo n try This is the 
weM kno rn fora al geom trp la which 
begmniD from certain axioms and 
d tinitiun vanou j roperticsofanglcs 
line tmnglcs and cir les arc deduced 
Tacb property or statement about a 
acomebic^ figure is called a propost 
lion or theorem ani each projiov tion 
kads to a mure ad anced proposition 
The stud} begins from the pumt and 
the line and leads up to triangles and 
ctrcl's For fuller details Stx any 
standard book on Uio subject su h as 
Bat, r and Bourne ClemenUtry Geo 
te ne llaJJ and bte ens SehotJ 
G ometn 

JTrleno An le S e Triajsclb 
Hthx \ curve haped I kc the 
thread of a vrew or a piral staircase 
id A s-iliJ figure of II e 
hape sf own and den of from the 
far)<erUiU. 

Us'ytxnnte Vra Taio^oLi^ 
Uybnthtsts See Tiieoxem 




Qsomolry 

Intfnur .huje 
ii’Ctiluitar 

Loni’th without bri'.ulth 
' L%m Oto- 


All .Ki'ilf* insijp .1 



hypeirboidd 

if ft a. 


A 

braiiUi 0} 
fj< omttrj in 
\Uii(.h ,tll 
flfJIUJ 1 liul 
•iHr/acci.irf 
r<-); •niril a'. 
ha\ inifbcx .» 
forauii tiv 
a lint, rot.i- 
tint; roiiml 
i>ojiiC‘ a\u 
It c.m bo 
applied to 
tile sillily 
of imagin- 
ary ligiirci 
in more 
Ilian three 
dimensions 
Locui 
Tlio pith 


ffi'l Gcomet 

Liiclidc.in geon'etrv, which u w 
titlkd " ji itabilic " Jifixlerit >:i. 
metry n " hs-pert'dic ” nr *' lUip'.c 
an 1 H cloa'ly eOnnetUd with the kn 
diint nsiona! -.eaincitry of Kicitisn.i aJ 
Lin-tciii ^ 

0/j/i(w i>(c Asi.iv. 
l\intK.}ta. Si'll Cr>>\ ts 
PiintUel Lift. l.jncs which iiev> 
iiu ct Wfu II two p iralli*! hnes .tree 
hy i tliTtl line, thu ulternUo attglW' 
111 ide are njuaj, 



\ 


T 


oiicinore 

A solid iigure evei^ 


of a point which niosea accordnii'^ho 
special conditions “ 

MamfoIJs Geometric il surfices 

f''l or disturteil 

eg' of the Icind obtained by t\\ii,tmL' 1 

Sri 

rJ.it"vS tlicory of 

Median The line joining i point of 
a triangle to the middle point of fhi 
opposite side P '■ *^”0 

Mensuration Calculation of arc is 

i.npo°ttt 

Circle s- i.qn,ire of radius 

Rectangio or I’aralklogmr * 
Trap.™,. 

'■Sai.S'ri „ , 
o.».o.a..ai‘SS“5 rS,3''Si 


Pa raUeJep tped, „ . 

fico of i.hieh IS a p irallthUMin. 

Paral'clo^rant A (igurc bouiuicd 
2 p iirs of p.irallel lines 

Penineter The boundary lino of 
ligure 

Perpendicular Sea ANOtE 

Pi (t) Iho r.tlio between tl 
eirciimforcnco of 1 eirclo .ind f' 
diameter Appro\unatcly equnl ' 
df 

Poinl In I'lichdean geomelty. th: 
which tmrhs a position but has t 
m.ignitude 

J'ola aval Polar If from .a IWiid 
two tingcnts O V, OB be drawn tc 
cirelc, the a^^i- 

point O IS 
called fhoo 
polo of gVB 
and the' 
latter 1 a 
eallorl the 

pol ir of O pole and jxiior 
Polygon A gcoinonieal ns 
Doiinded by sev er.it straight lints, 
a regular polygon the sides .ire 
equal 

Projection Ihe projection of ' 
line on another is that part of it wli 
drawn from the ei 
Of tho first line and perpendicular 
the second * ^ 

Projtclwa Geometty A branch 
geometry m which figures are drawn 



I solid fonncd 
I b> tbe roU 


SetlangU A 4 aided figure uiLh all 
lU angle* right angle* 

KtJuaio ad absiiidi n A metlioj o( 
pi^l m \%hich It IS hown that if the 
theorem is not true an absurd ri»olt 
'-f that a smaller quantity equals a 
larger q\iaaUt> is obtained 
Set Anclb 

'RAomiiis A parallelogram ‘whose 
sides but not it* angle* are all equal 
R ematintan Ceomrlry A branch ol 
geometr) named alter Itiemano a 
German mathematician Space i con 
sidercd as a j articular caso of a mam 
fold and IS considered to ha>e curva 
lure The appl cation of t nsor calculus 
to th s conception led Linstcn to his 
theory of rcUu>,it> 




Geophysics 

reasoned from the hj^pothesis and con- 
struction 

Trapezium 
A figure 
bounded by 
■t sides, 2 oi 
Mbich are 
parallel 

Triangle A 3-sided figure When 
- of Its sides aie equal it is isosceles, 
and uhen all its sides arc equal it is 
'verrex 


trapeaium 



equilateral the top point is called 
the verte\ or apo\, and the bottom line 
IS the base A right-angled triangle 
has one of its angles equal to a rmht 
botneen any side 
^ u adjacent side produced is 
called an exterior angle In a right- 
triangle the side opposite the 
right angle is called the hypotenuse 

An algebraic analysis 
Md methods of calculating the angles 
and sides of a triangle See Irigo- 
nometry (Section VI) 

Ver/ex See Triangle 
Verttcally Opposite See Angles 
Geophysics, the science of physics 
^ applied to the earth CavenS 
Gravitation) deduced the value 
of the gravitational constant, that is 
to say, the attraction between unit 
masses unit distance apart Given 
the radius of the earth (jflCO m ) its 

m pfii i V era«°ies or OxIO^* 

oi ainsff 

there can be little ^doubt Thai the 
central part of the earth '’SListt 
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largely of metals, probably iron and 
nickel, since these are the main con- 
stituents of meteorites (j v ), which 
are not of a rocky character 

Ihe nature of tlie interior of tbf 
earth can be investigated only b) 
indirect methods, since tlic depth tc 
which boring is possible is quilt 
insignificant One of the mosi 
important sources of data regarding 
the interior of tlie earth is given by 
the obseiw’ation of earthquake wases 
(see Seissiolooy) An earthquake 
causes clastic waves of two kinds, 
longitudinal and transverse, to travel 
through the earth (see Weaves) Vhen 
these arrive at a point at which the 
density or nature of the earth clianges. 
they are reflected and refracted, We 
are able to observe the nature of these 
waves, and their times of arrival at 
different parts of the earth The 
science of the interpretation of the 
observations is extremely complicated, 
for not only is the constitution of the 
earth’s interior unknown, but it is not 
certain whether the properties of its 
various parts, deduced from the way 
In which the waves travel, are to be 
ascribed to substances, the elastic 
constants of which we can measure 
Another source of information is 
given by observation of the effect of 
ttie moon’s attraction upon the earth 
foe tides of the sea are due partly 
to this cause, and they result in the 
loading of the earth’s surface being 
changed But the same force is also 
acting upon the solid structure of 
the earth, which does not yield so 
much as a liquid, but is nevertheless 

deformed The amount of this dc- 
formation can be measured by observ- 
ing the effect of the attraction of the 
sun and moon upon a long tube of 
water Tliere will be a tide in this, 
much smaller in its rise and fali 
Man the tides of the sea, but amenable 
V calculation If the earth 

Itself 13 deformed, the tide will not 
be so great, and by observing the 
“ j Mnce between the tide expected 
and that actually found, it is possible 
to determine how much the earth has 
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yielded Tlus expenment -was per 
lonned by Mithelson (5 v ) who used 
his interierometer (j y ) to observe the 
\ery slight motion of the surface of 
'water in a tube 12 metres long The 
earth as a whole appears to be about 
as ngid as steel while for other I 
reasons we know that the rocks j 
fonnuig the crust are more rigid than' 
steeL This leads to the infcrc ice that 
the mtenor of the earth is probably 

The distribution ol ladioactiM 
matter m the earth is an mtercslin,, 
problem in connection with the intcrosJ 
heatofthecarth Althoughthcamoont 
IS rnuiute far more heat \ ould be 
de\ eloped than is actually observed 
if the whole interior were as radio 
active as the surface rocks Con 
elusions can be drawn eoncernuig the 
age of minerals conta ning radio 
active matter from their composition 
the number of jears which must ha e 
elapsed since the formation of the 
mineral being dcducible from the 
ouaatity of products of ndtoaeii e 
disintegration found Set alsa Earth 
C aOLOOV Gramtatiov Magibtism 
lUmoACTiviTv , . 

George St patron saint of England 

and of t^rtugai w as taken by Edward 
HI as the protector of the Order of the 
Garter He is thought to bt ebe«n » 
loartyr a Cappadocian Christian (a 
303) His sign is a red cross 0 ® * 
vrhite ground and forms part ol toe 
Union Jack He certainly did 
kill a dragon as leg nd claim* but 
near tho place of Ms niartjrfom 
(Lvdda inpalisuoe) I'erscusfgvjv as 
said to have slam the s a nKfSifJ 

and this feat was probabl) Uansf rted 

a* often happened fiom the pagan to 
the Christian li ro 

George I (JOOp 127) 

BnUin and Jr land lUcc eded to tte 
Crown (I It) tlroush ibe dta**** «{, 

bun other !>othia Igranddaughter of , 
James I) and of Queen Ann Tt- 
unsuccessful attempt on the tl t 
the rretcnJer son pi Jam” “ 

ISrebelUon Itedinth def^ 


George in 

friends were the more hrmlv cstab 
lishod m power Stanhope and Towns 

end were his first advisers but on their 

fieaths in 1 1 and 1 “’2 respectively 

Sir Itobert Walpole took their place 
and pursued the policy whicl aided 
by the Koval indiSerence to the 
country s politics enalUd ihe Whig 
ascendancy to be mor strongij estab- 
lished than ever Ceorge spoke no 
English hi h artand inUrt U erem 
his hereditary elect rate of Hanover 
He liad one son who succeeded him as 
George If an! one daughter 

OeorgeH (1CS3-17BU) KiagofGrcat 
Britain and Ireland in succession (172 ) 
to George I whose min stcr Ho ace 
Walpole remained in power mainly 
oviog to Queen Carolines ad ocacy 
George 11 a sold er rather ^an a 
pohtician allowed his Prime vl 01 ter 
afrechand Walfolere igaedin 1742 

over tho war with Spain In the v ar 

of tho Austrian Succession George 11 
concluded a treaty w th 1 ranco about 
which his ministers were not even eon 
suited Aiur Uie balll of Detlingoa 
he supported Mana Theresa in toul 
disregard of the feeling of Uie countr) 
Later howc cr he recognised by the 
appointment of Pvlham as l^mo 
M D ster that he could not arbiiraiily 
appoint and dismiss his ministcn. 
Of his S child cn 3 predeceased him 
George m (1738-18 0) King of 
Great Britain and Ireland von of 
I edenck I’rmceofWal s and grand 
son of George II Uis youthful 
education though received at the 
liands of many dillcrcnt tutors Ihis 
father died when he was 13) was 
based on Bohngbrokc s i aMcl ht g 
iThe result was a dcterminalirn to 
loverthrow Go Whig cLgarchj e tab- 
Tl hed during the two iiev ous reigns 
Oa his acceaton he founded the 
ht gt Fnen it whom he p tied 
against the pow rful Whig anslocracj 
cfao.e his ov n mixuitcr and gradually 
Iregauied for the throne much of its 
'farmer povrr His great chance f 
moulduig the pi hey of the country 
to his own amWions came with the 
war with America (I 7d-83) Hia 
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bold and independent course iraprcsscd 
the people, until the subsequent 
disasters, together with tile conduct ol 
the heir to the throne, reversed their 
attitude Moreover, his piactice of 
buying subservience m Parliament 
was strongly criticised The surrender 
Si I'PSigmtion of 

Worth at last cone meed him of the 
f^ailure of his policy and he twice 
threatened abdication 

followed Rockingham 
and Shelburne as Prime Mm ster and 
during his periods of office the Kine’s 
conduct became constitutional and 
his popularity was restored In 1788 
his madness, which had been inter 


mittentTy a;Wrent became H.nanc.pat,on Bill (1 

the controversies ovl^ ‘t 


acu^, and the controversies over 
the Regency Bill began He recovered 
a year later, only to suffer successive 
relapses, untd m 1811 he became 
permanently insane, and the Bill was 
passed He died 0 years later Unlike 
George I and 11, he was essent.sllt 
patriotic, a brave and popular kiniT 

Strehtl'^' MfcWeiiburf 

Strehtz, whom he married m 170I 

bore him 9 sons and 0 daughters ’ 
George IV (1702-1830) Kim? of 
Grei^ Britain and Ireland,’ eldest son 
of George III A personabffi a,°d 
accompl^hed youth, he was subjected 
to a strict early upbringing Twh 
resulted in a later tendency towards a 
gay and profligate existence Besides 

She was a Roman Catholic to 
whom would by the Act of 

mean forfcitmg^h s right to tie 

Nevertheless, they were 

secretly m 1785 The reIationsl"’‘‘'^"‘^‘* 

tinned until c 1811 wlmL hi"? 

ferred his affections to I.ad| S^rtford' 

In the panic year Ins 

made him price rcg^nfald mTsISli 

Soon'IfteTiiirceS’t^tT^lif ® 

essential vulganty of the “ firsl’gentffi! 
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man of Europe " agam' manifested 
itself m his shameful treatment of liis 
wife Caroline, whom he had married ir 
1795, and ill-trcated for years, anc 
whose honour he now impugned, to the 
disgust of his people The climax ol 
tins painful affair was the rejected 
Queen’s vain attempt to force her way 
into Westminster Abbey on the 
occasion of the coronation m 1821. 
She died a year later Entirely lack- 
ing the strength of his father, George 
had perforce to accept Canning as 
Prime Minister while wlioleheaitedly 
disapproving of the man and Ins 
policy, and to accede to the Catholic 
Emancipation Bill (1829), after in- 
effectually opposing it He was suc- 
ceeded by his bi other, the Duke of 
Clarence (William IV) 

George V (George Eredericlc Ernest 
• h 1805), King of Great Britain 
and Ireland, and of the British Vo- 


ana Ireland, and of the British Vo- 
minions beyond the seas, Emperor of 
India, the 2nd son of King Edward VII 
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Qeoige, Henry 4 

He was bom at MariborouRh House 
London and alter training as a naxat 
cadet cnnvsd on li M S Uaceha Ue 
M a midshipman with hia brother 
Prince Albert, lie pursued a navaj 
career until he b«ame heir apparent 
TO the death of the Duke of Clarence in 
189- In the same jear he was 
created Duke of kork and in 18M 
matned Prmcess Victoria Mary of 
T«k. In 1001 he i as created Pnnee 
of ^\ale8 and in 1910 succeeded his 
father as George k the coronation 
lakmgplacoonjune2. 1011 Atlhe 
end of the jear Their Majesties were 
wwmed at Delhi la 1017 dnnnR 
the World War it was announced that 
the German titles of the Ro>al ramily 
w ould be renounced and Uiat the name 
of the Royal House would heoeeforih 
be Windsor 

DutingthaWar the King frequ 
Wsited France and la 1017 
Mcompamed by tie Queen la 10 3 
“#y visited Romo and were r«ei ed 
by th» Pope The following year the 
Kum opened the Bntish empire 
Hxtubition at Wembley In Nov 
tO S he contracted pJeurisv and was 
aeriousiy ill for 2 months but after a 
penod of acute national anxiety he 
twnde a remarkable recovery Hi 
consc cntiousucss and p iblic pint 
together with his kiudly naiu o and 
ainipls tastes have won him the deep 


Iistinlg 8 In leSOhercmovcdtoNew 

kork, where he met with wide support 
He proposed the concentration of all 
taxes on land rent for the equal benefit 
of the communitv He was author of 
Pfogrt s atid Poif ly (IS 31 and 
P oleetton or Ft e 7 rad* ( 1 886) Ho 
gamed support in Ame ica H »tain 
Australia and New Zealand but 
nowlicro have Uis proposals been pul 
into practice bee I.xni> Taxation 
OecTEN Stefan (186S-1033) G rma 
poet founder of the i ulmduajist 
scliool of modem German I Wrat n 
Ho started his journal BUIIcr /Sr tb*' 


Georgia 

hunst in IBS'* He was influence I by 
Mallarm‘ Nietzsche and the Pre 
Haphaelitfs and his works which in 
Iclude Th* \ ar of Iht Sni<l (1897) 

' Tin T pf Irv of L fe (1809) The 
I liar (1917) and T! re So s (1021) 
are notable for their poll I d orti try 
Georgetown, seaport anl capita! of 
Bntiah Gui na near the mouth of the 
Demcrara U It carries on an active 
shippiog trade in siigar cocoa cofice 
and rum The harbour has been 
impro «l There are ti o cathedraU 



SU Uuul ard Cuo s > °- 

ho town I rotestant and Roman 
Catbcdic Pop 0 00 

Georgia (1) Soviet republic m 
Transcaucas a part of the USSR, 
bounded N by the Caucasus E by 
Amiraia and Azerbaijan, anl W by 
the Black Sea Tlie land u fertile 
yielding iar^a crops of wheat barley 
fniit toba^o luaizc nee and cotton 
It 13 heavily Umbered but owing to 
iDadequato means of comtnumcaUon is 
not commercially developed lha 
mumat deposits are varied manganese 
focming the chief output Manu 
factnres are (mall and chieQy for local 
'nee^ with the exception of the silk 


Georgia 

in<Ju-.ir\, nhich is sleadtlv jncrp.a'uaj; 
lor UOOO Stirs (jc.)tgt i r. t inirit tt^ 
miU'ptn lot.tc until luitsttl b. liu v.-u 
'<<-‘fta’iimg iti )n(!i5'‘i.n<!itict' tn 
lots It but 1 mo m i'jjj i mimbtr 
01 thf rruvM. iuc.L»i n I cil‘>r uioa tij 

bosiot ftopnblit to^otiioi tub .\r 

imnn .inti A.trb^ijia liiUt u ili,< 
ipit il Art i t:? lUO-q in , pop of 
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republic 2 'JJt liOO 

off t ^ ^ i’ S <v , n imej 

after titorgo ill . one of t'le original Ij 
state. llio climate fiuituate-. from 
the cool of the hilla to till) warmth of 
the I lorida ^oiii md tmbrares all but 
one of Iho climate bcltj as^otntcil with 
the United States I tpial'y variable 
irc the sotlb, red and brow a lo un, red 
Olay and a grey sand> toil with a sub- 
soil of yellow loam Mintril deponu 
arc meagre , of these fuller a earth. 

bauvito arc the most import- 
ant Ihero lo a flourishing brick ami 
lilo industry It n from agriculture 
cotton, .and live stock that the mini 

mdv grow cotton 

c States for cotton production 
liice, sweet potatoes, wheat, particn- 

^ ‘■‘“d 

tobacco arc also cultivated riu 
chief industry is the manufacture of 
cotton goods Timber and cotton- 
seed cake are other productive sources 
of^^revenue and means of e.nplo;r? 

-the mam rivers art the Chattahoo- 
chee and I'lmt, and the principal port 
Savannah In lU.'U there weVe 06?] 
m of steam railway and 71JI ni of 
State roads The three 1 ir-cst townc 

-./U.aoU), Savannah (85 0001 t.Ii 
A ugusta (C(),342) Cduc.atiM iL com 
pulsoiy and there arc separate schools 
for wiiites and Negroes A Sr»n if i 
IIouso of Repres'’entativ;\^&“^" 
General Assembly, the niemhV^= . 
which are elected every 2 year, T°n 
Congress Georgia ,s represented bv " 
Senators and 10 reprcsentT-f-noc ^ JT 


Ofirasuti 
!J} m , P-? 


men Are a. .79.: 

(1 9301 2/(08,500. 

Gepbyrcaj a gotflogical nania ap" 
-licit until comp irativtly to 

iriiiC .titim -Is row" ute ra 

,jted, llic 'y-ca1kil an'icu 

giphyu'tii'., or tchsuruiJea, mo 
lant ■ 


•'V'r.il mariiic 

to W unrcl.ited. 


, .. .:chsuruiisea, are 3«‘' 

Annelida ; the I'dariutil j,ephi- 
•can., or arc of do-U- 

ful ammtv, whereas a third group, to 
P/.arj isJsli, .ar-> iio.v* regJ"*'"'' -■‘= 


... i,- — f. ^ 

- ..-t - .....M. *u.' x.c .. .vi;...rdcd os aJ.ia 
to Jia! iiiO‘ luss'ts (gv} or vomoUa es -S 
•1 distinct tihvliiin of G.c aatniai 


distinct phylum 
kingdom 

Geranial icitril), a plcasant-srwbirg 
aldeltydu of lx/iling-poiat 2-o' 
winch occurs in various essential oils 
it IS usualle obt lined from Icinon-grass 
oil, ,ind is used in tlie manufacture cl 
perfumes It c in also be obtained by 
thi^ovidation of geraniol (i?t’) 

!, a ple.isnnt-smi.llingaicoh'i 

• number of esscnti.d bijs 
flK 

i'i 


Goraiol 

found in .t nui.iuei oi c-saw....*. -■ 
The chief oourcc is Kcr.aniuin oil 1 
Ii<iuid boils at 230^ C , it IS used I 
the manufacture of pcifumes and it 
the in iniifactiire (by oxidation) t 
gciamil (citr.al) {qv ) 

Gnamma [Crane's Btlf) There ai 
12 wild species of goraniuni in Engfart 
including herb robert and nicado: 



Herb Robert 
The geraniums are Wide! 

scattered over all zones, and there ai 
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Gtihuli 

in culiiv.tion A \tty fe» 
^“^wepitorgrc<«liou»eiawiatw , 
WJ tnc»« snouJd ha%c «qunl uortionsl 
M peat, loam leaf mould and »and 
JUfiKMt alt arc liardy and flounih in 
“mnson ground many will grow 
nadcr the stude of tree* ami hedges i 
GrraHiBBj rjmiij The ptaoU oil 
“"Order are aatringent and aromatic ' 
ihe root of CeraniuM maeuliiun or 
•Juci ro^ la a most powerful isUtn 
gent The luberou# roots of Miiiie 

^th « j af cdiWe 

ine specica of pilargooiuni hich nc 
JWtinso/S Africa are r< markable for I 
t" beauty of ihcir flowers whi hhaxe 
.‘^eteloped b> horticultural 
Methods of selection hybridiution 
etc. Geranium ts a popular name oft n 
***1 spplied to window box Mlarcoa 
ittM out the groups arc duiinct 
urraKiitnt 1 lowers regular wntli 
®ut 4 tubular ncctarv bureens 10 
nanta mostly quite hardy 
i^fA/fgoniuKi noweriiacgttlar Uiei 
upper Ivfo petals being UiSc ent from 
the lower three The piostcrior sepal 
■'4»4spurorftecUi> ruiuung down the 
sulk of the flower Stamens 10 but 
o 4 or 8 of them itiav be will out 
^tilers All require greenl ou»e pro 
tectwn except a few which aie half 
hardy 

Oeihardi, William Alexander (h 
1895) English jio tIjM was Iwm in 
Uussia where lie las served in the 
tjiBhsh diplomat c corps hs voiks 
^clude TAe Peixeloit (10 «) ‘'*01 

]ton $ (i8-’7) Ja t ani Jaiptr (1P2«J 
feiufieg- lltoieu (1930) and TI0 
Umuo s of Sal n ( ith D an Lunn) 
Qerhtedt, CharlM iWdtoo (1810- 
18 0) Trench chemist He studied! 
themistiy in Germany going finally to I 
Gictaen wl ere he became on of the| 
'hany famous chemists trained by 
l-ichig He mo cd to Paris and aite 
itaymg th re for some >cara became 
l^ofcssor of Chemistry at Montpellier 
^nilcrrms to htra burg in I83a)nst| 
!>eloro his death Ge hardl s print pal I 
^ontnhuiion to clieimsiry was made| 
n collaboration Uh Laurent 
vith whomho put forw-ard the type 
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thcorv of chemical compounds This 
although later ho in to be erroneous 
bod at the time a cry sliinultting 
cflecc on the dexel pment of organic 
chcmi try \( o x iili I aurent he 
hcl|ieil to cUrilv the then confused 
cbciiucal ncmen lature b} lixtingui h 
log belucvn fhe terms molecule atom 
and equixal nt 

Oerbardt Elena {b is’tS) German 
singer of L tdi Imm at Leipzig 
bl e first af peared in I onden in ItHlu 
MOce hen she has en]>xc<I an iin 
ri ailed ] oputa Cx as an nterpreter 
of the songs of Schubert Orabms and 
Wolf 

Oenasn Sir Edward 188 ) Tng 
.ih museal eompo r He stud ed at 
the l<o>al Acad my of Mus c and be 
ctme mu ical director at the Globe 
Theatre in lRh 8 producing tie mci 
drnul music to P cha J JJl in 1880 
Tbi e lablis} cd his reputst on h ch 
was eonsidrrably enhanced by his 
muse to H V mi m HI 
Amcng hit oth r musical works are 
the compict on of ^ulti 'as 1 unlini hexl 
opera TX Cmeralit I It (1001) 
\ftmt Lngf »d (100 ) TXt Pttnetsi 
of htnsintlon (1603) Tea Jens 
(ion ) Aeff Ctmnn (1000) The Just 
SoSoMgOe tfntth Kipling) (fOO-f) and 
Tkt II Uoiu Son (OUirllo) perform^ 
at theceolcnary ol the Itoyal Veademy 
of Music 10 '* He has also wnttro 
orchestral mus c and ongs His o k 
scholarly but melod ous somewhat 
re emblcs that of Sullixan 
Qemtaiuo League tf e league of the 
smaller Oerman Stat a and the Tree 
Cities constitute 1 at the Congress of 
’ 1 una(j«)in 181 „ 

Cermonfo or Tentonio Languages 
One ol the main brand cs of the Indo 
Fur pean {q v ) Limity of languages 
They ae etassified as foliox's Xarf 
CcrmaHie represented by U e extinct 
Gothic Norik Crrt ui e from wluch 
Icelandic Danish Norwegian and 
Swedish are descended and II rsl 
Gtmaate The last is agam sub 
dind d into Low German and Itigh 
C Rnaa English Dutch riemisft 
tnstao are among the Lo^ German 



Germaniiun 

languam-b , and High German has its 
bolt representative m modern Gtinian 
All tluse languages arc clojeI> related 
to each other, being dillerentiatcd from 
the other Indo-European languages by 
the following characteristics (1) two 
great consonant shifts, the first of 
which affected them all, and the second 
placing High Gciman m a cl.iss by it- 
self {sec Gkimm’s Law) (d) J he tiMiig 
of the .itcent on the fust syllabic of the 
word (3) Certain peculiarities of 
declension and conjugation , for ex- 
ample, the strong and weak declension 
of adjectives which survives in Ger- 
man From a consideration of Grimm's 
Law, it will be seen that Geiman is dis- 
tinct from all the other Germanic lan- 
guages. as being the result of a later 
conson.int shift which did not affect 
the other This in itself is enough to 
dispose of the popular idea (if it still 
^ists) that English is " derived ” from 
German It would bo more correct to 
Sjiy that German stands to English in 
Uio relation of a junior first cousin 
The historical relationship may bo 
shown diagrammatically as follows 

Primitive Germanic 


North Germanic EiitGcnnanlc West cirmanic 

I Gothic 1 — 

Scindiinvian jLi. 

LingujgCA ^ 


mgii 

Genuanic Gcrnunic 

EnRll!,h 
cii etc 


Dulc 


German 


Germanium. For the characteristics 
of germaniulu sec Elements 
One of the rarer metallic elements 
It IS found in ores, but the germanium 
used commercially is obtained from the 
residue of zinc refining 
Germanium is a brittle metal 
chemically resembling silicon Tins’ 
IS especially noticeable in 
the power of germanium to form 
organo-motallic compounds, such S 
germanochloroform, deHCL, which 
scmblo the corresponding silicon and 
carbon compounds “ 

Germanium is utilised m radio 
engineering for the manufaeturf of 
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high resistances, and racdicmail) tie 
fiioxide has been emiployeu in tie 
tre.itment of anamiia 
German Language, The There an 
actually several W. Gennamc langiiage 
or dialects which are Known simply a 
" German " . and these ore brOTul) 
div'ided into Low German and Higl 
German Tiie Low German languages 
winch include Saxon and WestplialiM 
and (though these* arc not generall) 
caUed German) Flemish and Dutch anc 
firisian, arc distinguished from Higr 
German by the fact that they havcnoi 
experienced the consonant shift (jr< 
Grimm's Luv) which characterises 
High German The Low Gcrniao 
languages, such as Floimsh or AngW: 
Saxon, arc therefore not so far re- 
moved from the primitiv e* Germanic a' 
are the High German ,, 

But the term German is' usuali) 
understood as referring to the stanclaro 
High German speech of Germany, ana 
net'd bo only so considered here, inreo 
histoneal periods of this language are 
recognised Olil High German (up " 
c 1050), hUddlo High German (tM 
final date of winch has been vanouffy 
placed at c 1260 and c 1600), ana 
Modern High German The changed 
which have occurred in the language 
dunng these three periods are mC 
those which have taken place in other 
languages , that is to say, certain un- 
stressed vowels gradually lost their 
character and became -c, and certain 
of the more complicated grammaffca 
inflexions disappeared German nas 
preserved more of the old grammatical 
machinery than has any other 
manic tongue , but whereas the Ola 
High German noun had 8 
modern German has only i The 

following are the salient characteristics, 

of modern Gorman grammar 

The three grammatical genaef 
(masculine, femme, and neuter) arc 
preserved Nouns form their plural 
in various ways, which are a stumbling 
block to the foreign learner some ana 
-e, some -eii, some ~er , some do not 
change at all ; some form their plurals 
by the mutation ( Umlaut) of tn® 
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^ated %owl ’Mth or williout wi, 
other of the above plural endmgs 
It 1$ noteworthy that not a wnyle 
^aouman noun forms its plural with 
^e ending i or n The declension of 
Hi®* I* .peculiar may be seen 
following variants of the 
aommatjve singular masculine guur 
*«« (good wine) d/r guU (the I 

wme) and lpf,„ ,ij gut (the 
Vfr^ 8ood) The conjugation of 
^Mu very similar to that of English I 

ilk' > r,“‘ ‘““s 

* 'erba (compaie iiw«« tang 
"ith h(&ea lubU gtittbi) . 
. . ^ ur German the personal endmes oi 
« present and imperfect arc more per I 
‘“tJy preserved than in English and 
^,P**\P«tjciple has kept the pre 
1‘liich English once had but has 
n"**®** Another peculiarity of the 
'«b IS the tremendous change I 
at meaning that it can undergo when ' 
wtnpooBded with various preposi 
,5?* /“"at’* means to catch 

wa iggn begin ( to catch on ) 
again the proposition with which a 
^•0 w compounded becomes to very; 

constructions separated from 
we verb thusitA ar d< a«/a»4en 1| 
*■11 Wgm l,„t UA lii. 

yAonriiM One of the most tiotice- 
‘Cle features of Gcnnan proauncm 
Uon ly tho prevalence of the glottal 
;fop (which IS really a sort of weak 
•5U8h) before an initial vo\ tl »und 
the German makes an appreciable I 
^eaic forexample between the vvoids! 
•r tit and few things are so offensive to 
113 ear aa to hear a foreigner pronoun 
•*°g these words with a strong liaison 
JCtwecu the r and tlie t CH iepre-| 
<^“t8 two dist net sounds tho atk ‘ 
“1 (tho sound in tho Scots /ofA) when 
t occurs after the vow 1 a t> « and 
and tho tcA-faul (like English A 
*W 'With the tongue pressed again t 
he Upper teeth ridoC) when it occurs; 
ffer other vowel sounds Sfi and sf^ 
•t the beg nmng of a s> liable are pto- 
lounccd skp and s/t hhal b J gj 
‘ccoDio p t A IS > pronounced bke| 
high^ V and v like / Except in' 
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stage German r is in certain post 
tions no more rolled than it is in 
Lngh 1 Z IS pronount d fi The 
vowel sounds are v cry much purer and 
more vigorous than tlio e of English 
and many of them have boUi rounded 
and unrounded varietie (sfe Phu 
NET icsl it mav be of use to those en 
tirely unacquamted with the language 
to point out that au is ou ri and a 
I IS £ rw and iu ol a a or and a 
roughly K u as in IrcnOi lu In 
general a strou" cbiiract nsl c of Ccr 
man speech is the verv marked stre.,s 
given to accented syllables and the 
rapid slurnng over c f unstressed syl 
lames The accent except for a few 
UDVlKS ed preiixes and in foreigh 
words falls on the first syllable 

Itorif Order This is governed by 
somewhat complicat d but very rigid 
rules the chief of which are as follow 
]o a simple sentence the verb mu t 
occupy the second svnUctieal post 
ton thus My uncle dined yestcr 
day But if the subject is not put 
drst in the sentence this rule stiU holiU 
good thus t IS incorrect in German 
to say Yesterday m> uncle dined 
the order must be Yesterday dined 
my uncle Again the rule is that m 
all subordinate clauses the verb must 
come last thus After my uncle the 
pill saw wished he that he not dined 
bad When owing to an agglomera 
tion of auxiliaries &e eral verbs coma 
together at the end of a clau o i r 
sentence tJie older of the e is just Ills 
!v ise of the Engl sh order tliuv 
When the waiter my undo K ( I asiw 
feared fe that he not paid Ira m uj | 
S'wai'uAiry’ mf >1 oiJ /< imuff ii 
, Though the German laiignuj,e j i a 
dominantly composed 1 1 iw r I* i f 
natieonein it has I ko oviry , jh,/ 
iMguafi lorro td cjgile i*, ,,,3 
fr<Mn other languayes 
^Is^cnfrwalatin a/aJlhiaa/j 
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French Revolution Among other 
languages to which German is indebted 
hnghsh has supplied many words 
connected with sport A noticeable 
feature of German is its method of 
forming words by joining two or more 
words into one compound tlius 

second-hand booltshop " (which ev'cn 
m English partially illustrates the same 
method) is in German Antiquanats- 
buchhandlimg, with no hyphen 

Gorman was until recently both 
written and printed exclusiv'ely in the 
Gothic character Now both this and 
the Latin character are used, and the 
latter is steadily supplanting the 
former but one of the Gothic letters 
holds Its place— sr is written and 
printed B 

German Literature Apart from the 
tansl^ion into Gothic of parts of the 

(c 3a0). German literature can be con- 
sidered m non-existent until the reign 
of Charlemagne, and oven then, the 
ecclesiastical dominance had such 
a hold on writers that httle of 
lUcrary value emerged during the Old 
High German period (up to 1050) The 

of Notkei Labco 
(a 10-«) shous the beginnings of a 
sense of style, but the only work worthv 

(c 800) In the Middle High German 
period (1050-1360) religious prose and 
poetry continues, but new influences 
mysticism, chivalry, begin to h,! 
noticed The Spiellcuto or minstrels 
sang of the deeds of ancient 
and, after 1150, the Crusades and the 
crusading knights become the subiect- 
matter of popular ballads and emc^ 
Based on the old saga, vvith The 
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stones from historical events and hom 
early Gorman legends Of these the 
N tbeltotgcnlted and Giidntn are the 
most famous examples 
But perhaps the most interesting 
literary development of this period w JS 
the Mmtiesang The miniwsuigirswct^! 
imitators of the troijbadours , their 
poetry was lyrical and erotic. Tnc 
verse of Walther von dcr Vogelwei..c 
' uiined 




Bcvolopmg“7ronf"thr 


(i c 1108) in style and form reina 


unsurpassed until Goethe's lyrics 
written Towards the end of this 
period, poetry began to decline into 
satire and paiody. The Tiansltion 
Period (1350-1000) saw the rise of a 
poetry that voiced the feelings of the 
burger or merchant class. It hccaine 
more stculai, Jiltiniesang gave M'S) 
Meistersang, the place of the court was 
taken by the guilds Each of these 
" trade unions ” had a musical socictv 
attached to it, and competitions for 
verse and song were held , the Mcislcf 
singers, of whom the greatest was HaM 
Sachs, based their verse, however, on 


uasuu tneir verse, * - 

religious subjects, and the true lydC 
' • ■ - Yolhshei 


poetry developed into the 
(folk-songs, simple hymns and balladS'. 
tales, in prose and verse, of fanuhsr 
heroes, and moral verse in abundance). , 
Until now prose had played an uu- , 
important part m German literature, 
and the drama had been written most') 
m Latin, in imitation of Torenre, 
Plautus, and Seneca But in the Ion* 
cent both prose and drama began to 
develop , the former was the vehicle 
for numerous romances, based on o*u 
Court epics or on French onginaIS> 
while the latter developed a religiose 
tone, and mystery plays, based on slot' 
Jw from the Bible (e.g the Play of l!>( 
Ten Virgms, became 

&itiro also came into pronimence with , 
Pill LulenspiegU and bebasliao j 
Brandt's NairenscUiff (Ship of Fools). , 
The invention of printing had iB ^ 
first important result in the wide dis* , 
scnunation of the .anti-CathoIic propa* 
ganda that jireceded, and the nunicroiis . 
Protestant vvorlai, led by LuthtfS ■ 
Bible, that followed, the Kcfoiniiition ^ 
the Bible of Luther, apart from iW 
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lh«jlogicaI importance was of the useless dements of German lettera 
utmost «lu6 to German literature for «eres\iept awa> the fresh rationalist 
j* Set the standard of a recc^iscd lollucnces of English 1 tters began to 
German lilerar> language The 18lh be f It and the disputes bctwcLii the 
Mnt however made little other con Zurich an 1 Ltipiig schools clearol 
^“uGott to German literature and is the air of the bomb^lie decadence of 
Doteworthv for the influence on (he neexfassical wTiters This period 
arainaoftheEnglishactorsv,hovisiled of lafUaru g as it is called cuiinin 
l^fmany after 1500 bunging with ateJ in the publication of the first thms 
suniethmg of the vitalitj of the cantos of the 1/rijias (1748) by 
^^hefhan drama Fnednch Klopstock the first of tJe 

^e 1 th cent showed little ad giantsofthcclass calGcrmantitcrature 
J^fice prose was confined to trans of the second half of the 18th cent 
lations of foreign especially Spanish The tf«jias uas an epic n "0 cantos 
rofiiaoccs and picaresque novels lehicb with its n w niagnifitence of 
P«try was in the hands of thconsts diction and metre and its hncal 
uho wrote Itamcdlj about its obfccts beauty eflected a rcvulution in C r 
but prodaced little real verse of any man poetry Othcrinflueuccsatvork 
^luo and drama consisted of (antas were the ducovery of Shakespeare by 
tic tragedy mutated from foreign Uieland and of Bishop Icrcys 
countnis especially from HoUaod and rrhjuetby BOrger who also recreated 
t^tficdy which IS humorous only when the ballad with bis famous lunoft 
in Its otigUal local dialects (I7'3) aod the Uanslstioos of tlie 
Among the few names of this century Iliad and the Oijstty by members of 
^rthy of mention arc those of Martin the GOtUngcr Bund (\ oss Ccssncr and 
Opiu (ICO'-IGSOJ the tbeonst who the &tolb^g ] The rsuoaalism of 

*nte a DSehUin ion der dtuiseken Leiboitt aod the true llellemsm of 

i) Simon Dach and IViul \V eland were combined by Lessing 
^snuag who subordioatiog practice (17 9-1 81] whoso Ls&oen (1 G6] 
to theory allowed the rules of Opits to and Heini ig u/i4 D amaiu gie 
ueviuiisfl thtir own lyrical sense (17C -0) in theory and Vinno ioh 
latij Cerh^t a writer of hymns OamM m (I 97) in practice were tfw 
which reflect the stress of the Ikniy yion-cr woiks in the dramatic field of 
rears Ba (1018—18] von Ctimmd the new piriod He with Herder 
^usen (16«4- 0) the author of He (1741-1803) who supplied the patnottc 
first Gc^au bovcJ Sim/luisumm rt mrnt laid the foucdation of the 
(IBOO) and von Holraaauswatd r Slurm and Ihan movement that 
(IBI -1Q791 uio pracli'cd a Lud of fosleitd the genius of Cot.the 
GlTmao cuihuism Tlic publica Schill r and the Scblcgcls and 
ticmof \ebensluiiJ<H VtlrrsekiedJ hrr denunated Certnan Utters until 1 87 
('rduJut (I (K)) by von CauiU (1(154- This iwolutKitary movement was the 
ISOJ) by Its style and a Sense of true form which ibe roinu itic i vival took 

clcgMce foreshadowed the develop- m Cennany tut the greatest of 

meats of tho I8th cent G nnao drazuali ts C<-cLhe and 

The earlv tStU cent ho* «i r was bchrllrr q ckly outgicw its ffnr(«s 
marled bv no signs of progress luous catrav gancos The /-uu / 
IrcdetickWilliamoli’ruuu Uiem ml hgaoK/ anl TiirjMi Tasso of (Uxtl e 
arid dcvutcc of ^ itairc was inoit ai 1 Ue lie wart in Dt4 Ju 'aua^H 
latercstcd in ircncb tl n In German Of leant and U ixl Im Tru of bclul cr 
culture and the Tr nch language ora the gieetrst ( Genuan dracias 
habits of thou ht and literary forms occupying tike hhakespeara itragcuics 
(or a time compUuly tutted nativw a jd cw of thtir own 
literature But KtaUu-lly a pttic ss Ibis new awaleiurg included a so 
of clcaJiu]S*op took place the such men as Jeon laul fGchtvr the 
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brothers Schlegd and Grimm, Uhland, 
litck, Novahs, IClcist, Arndt, Ch.inifjSO, 
Lichendorff, Ariuin, and Brentano 
After 1813, hoivever, the Romantic 
movement began to declme, as witness 
the cynical and decadent works of 
Immerinann, Hoffman, and Menier, 
and the French Revolution of 1810 
finally destroyed it From then until 
1818, when revolutions broke out in 
Berlin and Vienna, tlie spark of dis- 
content was fanned by the Young 
Germans, Wienbarg, Borne, Mundt, 
Laube, and, above all, Heine (1797- 
1850) Their worles were suppressed 
by the reactionary Governments, 
under tlie direction of Metternich, 
but no authority could suppiess 
the growing under-current of revolu- 
tion 

After 1848, in Germany, as through- 
out Europe, the novel became, with the 
social drama, the chief litcraiy s chicle 
of Realism At first the influence of 
Scott moulded the historical novel, but 
Freytag (1816-1895) showed that the 
study of contemporary society was an 
excellent basis for novel and comedy 
Auerbach, Bitzius, and Reuter were 
other masterly painters of peasant 
life , while the “ problem " play was 
the genre of Hebbel (1813-1803) 
Gottfried Keller (Dcr grunc Heinnch), 
^feyer, Theodor Storm, and Fontane 
were early -writers of realist novels 
and short stories , and, under the 
influences of Zola, Ibsen, and the 
Russian novelists, the movement 
reached its climax in the Socialist 
dramas of Hauptmann and Suder- 
mann But realism degenerated into 
the merely sordid dissection of the 
abnormal, and a new symbolist move- 
ment, led by Stefan George and Rilke 
grew up which, placing art and beauty 
above truth, quickly faded into a 
decadent astheticism The World 
War caused a crop of patnotic poems 
plays, and novels, which waj soon 
submerged beneath a heap of revolu- 
tion:^ and satirical works Heinnch 
and Thomas Mann. Remarque. Toller 
StefanZweig, Wassermann’ 
Feuchtw anger and von Unruh are 


post-Wur writers whose* names hate 
become familiar throughout Europe 

An intensely introspective national- 
ism, which ngorously excludes every * 
influence and tendency that is not 
<!eeply rooted in German soil, appears 
likely to become an irresistible force 
dominating the whole of German 
culture ft may be that this will lead 
to a period of vital and vigorous liter- 
ary creation , or it may, on the otbei 
hand, prove tliat the native resources 
of the German character, depnved oj 
the leaven of foreign contact ana 
influence, will drag the literature down 
to an uninspired mediocrity, 

German Silver, an alloy (qi) consist 
ing of 60 per cent of copper, togetlici 
with zinc and nickel , thcproporUonsol 
the last two metals vary somewhat in 
different makes of alloy, but are usually 
approximately equal (i e 26 per cent 
of each) 

Germany, a European republic since 
1018, bounded N by the Baltic Sea 
and Jutland, N W. and W by the 
North Sea, Holland, Belgium, Luxeni' 
bourg and France, S by Switzerland, 
Austria, and Czcchoslovalcia, and E by 
Poland E Prussia is entirely cut od 
from the rest of Germany by, the 
Polish Corridor [q v ), and is bounded 
by Poland and Lithuania Ares 
(excluding the Saar) 180,983 sq ni , 
pop (1933) 66,335,879 Stretching 
inland from the North and Baltic Sess 
IS a w ide plain The Alps extend right 
across the S , while in between are the 
vmley of the Danube and the basin of 
the Neckar and the Mam, cut off froffl' 
the N plain by a belt of high land The 
valleys of the Rlune runs almost due 
N and S along the E border, taking 
a sharp turn E to enter Holland 
Between Basle and Mainz this valley 
deep, the highlands known as 
the Schwarzwald forming the eastern 
edge There are a few islands belonging 
to Germany m the North and BalW 
beas 

^te the Rhine, Danube, 
■t'tb®, Vistula and Oder, and these, 
with smaller rivers, form important 
internal commumcations In all parts 
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ducLtl m vast quantities The intla- 
tion peiiod in Germany, although it 
brought misery and destitution to 
thousands, yet hid the paradoxical 
effect of enabling the German bankers 
and industrialists to bring German 
industry to an extremely high level of 
technical efficiency, so that they could 
flood the world markets with low- 
priced goods Tlio output of paper 
has fallen a little Industries indicating 
a definite upward trend are chemicals 



The City il 1^, H^iiburs , an iiiiiKsing eeaiupli, 
of GLimon Rcniaccncc Arcljittciure 

^7“ P'"’' ^letter than 
19d2) silks, electricity, and wool In 
early 19J3 exports dropped 18 per cent 
Anglo-Geman trade has been particu- 
larly allectcd by British customs duties 
Uneniploymont Germany has the 
highest proportion of workless in 
Bimope Agricultural unemployment 
M decreasing, and coal-mining work is 
being rationed Special currency in 
‘Employment Treasury Notes” m 

1870 Germany has had an elaborate 
system of poor relief administration 
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Compulsory insurance was mtroduced 
m 188'J, but contributions are in deficit 

Commumcalwits In 1020 the Cen- 
tral Government took control ol tin 
v.irious German State railways In 
1921 administration was transferred 
to the Deutsche Reichsbalm-Gcsell- 
schaft, a private company In 103d 
there were 30,010 ra of State-owned 
railway in Germany, lomiing the 
world's largest single system , also 
2810 m of private rail, (lOaO ni of 
light local railways, and a tramwav 
system of 1000 m Inland waterways 
m 1031 extend to 7089 m, clucllr 
nvers, carrying 18,031 ships Com- 
mercial and passenger air traffic is 
well established Road surfaces are 
good and extensive 

Rcligton and Education, There is 
no State religion or Church Pro- 
testants arc most numerous Each 
religious body is allowed freedom w 
management and conscience Educa- 
tion is free and compulsory betiveen 
toe ages of 0 and 1 1 There are graded 
higher schools, and technical education 
of high efficiency There are 23 
Univ'trsitics, noted for one or more 
branch of study, with more than 
100,900 students 

Justice Separate States have their 
own courts The Retchsgenchl (Su- 
P^^rrie Court), which sits at Leipzig, has 
10-, judges attached Roman law is 
the basis of the legal system 

Htstoty A Roman expedition 
under Julius Cmsar entered Germany 
m the 1st cent b c Withm two 
centuries many Roman towns had 
been established along the Rhine and 
Alain, including Cologne, Bonn, Worms, 
and Augsburg, but successful resist- 
ance to Roman penetration was made 
by the Franks and Alemanni. The 
woths and Huns entered Germany 
f'ru E in the 1th and 6th cents 
By the end of the 8th cent Charle- 
magne had subdued the Saxons, and 
the whole of the jleuton area of Ger- 
many was subject to him and Chris- ' 
tianised Some 160 years of division 

^f-rilo followed but in 919, Henry 
the Fowler,” Duke of Saxony; , 
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throne nul Kuirv on the Ccrman thron lut the 
I"*' , order anj deft nee Otto I power o/ the \> itt J 1 a li jnJ Jfohcn 
tho work and in Oftl «^1ctni> male these h ii aJmost 
J^>edlh9Crowno/the}Iidy«oa.aa ajdfjknd nJ 

‘rorn Ihipc John \ll rWj «» 6/ /r Ho tiUu to the 
ofthn ^ta3> the power patao u IiernJ in fho 11 I rnulioa 

and the feudal its vpok man Lull cr in lol7naled 
e'tabJisbed Ui hj oljettoi U die saje of indul 
aiYre» » * cent \iolent controversie r ncea t ill dot r of \\ ittenbcrt, 
^ Emperor and lb t hur h t iv J war hr J. out bet een 

?o Irfcdenek I liarbarosia Em the 1 i«te •a.luft an I tte pnnee an 1 



f^r 11 >,. pent most of b a re»Rn in 
f^> Frediick II crowned in 1..15 
^d also the crowns of Germany 
Uurgundy Lombardy S cdj ami 
Jenisafem The Diet of Mam* 1-35 
^ed that pn -ato war was unla lul 
*hti* curbing the power of the pnnces i 
aodnobUtt Howe er between l"si4 1 
*nj 12 3 th re was no Lmg acknow I 
jedRed by all Cerman\ and the feudal 
jbnls brame almost independent] 
The hereditary pnac pie beiime es-| 
^bh. tOsawHatebttfgl 


between the peasants of the S and 
centre and the f note In loSo the 
grand master of the Teuton c Order of 
1 n Rhts declared the property and 
lands of the order free from the 
cl nird) and to laid the foundations of 
ftussia. In 13oa aft r much inter 
necuie warfare the Di t of Aug burg 
established eqaality between Catholics 
and LnUiencos but other Christian 
sects ^ the Call isi>ts were excluded 
Dissen cm between Catholic and Fro* 
testaot led to the Thirty Tears Mas 



Germany 

in 1618, which began with a Protestant 
revolt in Bohemia The Treaty of 
Westphalia, 1618, gave the princes 
more freedom, although the imperial 
diet was not abolished 

Xhe economic condition of Germany 
was now disastrous , agriculture, com 
merce, and industry alike being prac 
tically wiped out The mouths of all 
the important German rivers had 
come under foreign control, and towns 
had been ruined Germany, politically 
was split up mto free cities, principali- 
ties, Archbishoprics, countships with- 
out a central authority In the 
mte 17th cent France seized much 
territory, but in the early 18th cent 
most of this was regained in the War of 
the Spanish Succession From 1750-03 
Frederick the Great, Kmg of Prussia 
engaged m the barren Seven Years 
War, and m 1772 the 1st Partition of 

fn Prussia 

In 1770 Austria abandoned claims on 
Havana and in 1785 the League of 
German Princes promised a united Ger- 

' ^*^1 establish 

the Confederation of the Rhme, and the 
German Empire ceased to exist, the 
Emperor remaining as Emperor of 
Austria only Until 1812 Napoleon 

bnt bf 18U 
Im had fallen and all the land^ taken 
by France from Germany since 17!)‘> 
was restored kuw 

At the Congress of Vienna (18141 
aConfedera- 
revolution 

brolm out aU over Germany and m 
Aus^, and m 1840 a German con- 
shtution was drawn up, foilowm-r 
which the King of Prussia was elected 

popular movement grew^M for^’^the 
umficiKion of Germany, and 2 years 
later Bismarck took ofhee as 
-Minister of Prussia. Tth tte o^e 
ambition of establishing a united 
Germany In I860, Ausiro 

of^Tv' the formation 
of the N. German Confederation and 
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a year later, the reconstitution of the 
Zollveroin, which included the S Ger- 
man States 

In 1870 war broke out between 
France and Prussia, ending m the 
defeat of France In 1871 the German 
Empire came into bemg with William 
of Prussia as Emperor From that date 
Germany developed steadily, increas 
mg her colonial possessions and be- 


coming one of the great world Powers 
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Wilham II, who ascended the throne 
m 1888, dismissed Bismarck 2^ years 
later From then Germany's growing 
military and economic power inspired 
the other great Powers with growmg 
mistrust until, m July 1914, the 
World War {g v) broke out In 1918 
revolution came about m Germany, 
and the German Republic was set up 
Peace having been signed m 1919, 
the struggle for a commercial position 
in the world re-commenced In July 
1020, at the Spa Conference, repara- 
tions in kind and disarmament were 
discussed Reparations were planned 
to contmue for 60 years In 1923 the 
Ruhr was occupied by the French, and 
the Inter-Alhed Commission later 
reported that hundreds of Germans 
had been killed and fines of over £20 
millions exacted Stresemaim became 
Foreign Secretary, signmg tliu London 
Agreements m Aug 1924, which left 
Germany free to raise loans for re- 
payments The Dawes Loan was 
floated and w-ell subscribed Two other 
achievements may be attributed to 
Stresemann's policy — the Locarno 
Agreements of 1925 (gv ), and Ger- 
many's entry to the League of Nations 
m 1920 The French vacated Germany 
m June 1930 

Nazis in Poiicr Economic and 
distress in Germany during 
i ^ provided the Nazi Party {? a ) 
with an opportunity and their leader 
chance of power In April 
challenged Hindenburg 
the Presidency, but was narrowly 
ted Ho demanded the Chaii- 
ellorship, but this was refused until 
January I03j 

On Feb 27, 1023, the Reichstag was 


Gemiay 

<3estro>ed b\ liro On Mircb 5 a 
geccral electwa resuUetl in iho return 
of Uie Nazis with Hitler at their betd 
The freedom of the press and hreiad 
tastin'’ Mas withdrawn a campaign 
agamst Jcmt Socialists and Com 
mtiniils commenced many political 
opponents were thrown into prison or , 
CDnccntration camps and books by I 
JcMuli writers seized and burnt on a I 
large stale trade unions were 
banded political supporters weiw -- 
ganised on military flhoogU unanned) 
principles and n mo\e against the cm 
ploytrent of women begun B> \o», 
many thousands of Jews had fled tl * 
famous scienbst Einstein was out of 
the country but his property was con 
fscated The Jews of the sotlai 
protested against the Ueatment oil 
their German brethren I 

Germany demanded that 
arraamentConferenccatGene ashould, 
either order a general disarmament oi| 
all nations or should allow Germany i 
sufficient armaments to tram a 
sVelctoa army This Te<iue » »« 
refused and on Oct U Cerroany 

siithdrew from the Conference and 

announced her Mithdra«al from w 
League of bauons asserting she wuw 

no longer participato with Maouf 

A general election m 
Rate an ih.ir 

fidence m the bazi party and the tf 
policy The new Jf| 

was composed almost cnurtly | 
hasiiwithafew guesto 
■a. ProtesMt cbrnl.;- 
reorgaui-^d into a single 
Evangelical Church ''ilb Ivan 
ler N^azi military chaplain « ^ 

Pnmate Protestant 
suspended for rcsisti^ in erfrtc , 
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^ Germination 

1 0/ rrrm jny Peopls and Sta^ through 
'a Tkmatd Ira” *>> Hcnnann 
Pinnow {trms b> Mtbel Brailsford) 
(\Jlcn % Unwin 1033) 

Cerminabon. the sprouting of seeds 

into plants takes place after the seeds 
hrie'^ been shed v hen npeamg 
Ictangcs continue When these am 
combed the seed nmams in a state 
and germinates iiiimcdiately 

SV7,n.“««E. 1. .»d 

■ ter and oxigcn are present Tlie 



tot stages of germmation ma> be 
1 loIloMcd m a beaa soaked m tcnid 

water The seed-coat becomes vninklcd 
I in the acighbourbood of the tiny liole 
or micropyle situated at one end of the 
*Bcar ol attachment of the seed to tlie 
. pod This wnnkliug spreads over the 

I ' hole coat and the seed then sw ells to 
about twice its onginal size and is 
covered with a perfccUy smooth coat 
or testa This is due to the fact that 
the coat absorbs water and exp^Us 

more quickly than does the seed WTicn 

I the seed IS planted m moist earth the 
lemhryo swells and its cells divide 
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rapidly, sotting up a pressure which 
forces the point of the embryo root out 
through the i uptured coat The stalks 
of the seed leaves increase m length and 
carry the bud out of the shell, and the 
stem grows upwards and the root down 
Some seeds will not germinate in the 
light and a few only when exposed to 
light , a number require light when the 
ripening processes are taking place 
within the seed prior to germination 
Seeds live a variable length of time in 
the dry resting condition, some for one 
year and some for many years See also 
Seed Testing 

Gfirome, Jean LSon (1821-1901) 
l-reneh painter and sculptor, studied 
under Delaroche and later travelled to 
Udly In 1855 ho was awarded the 
Cross of the Legion d'Honnoiir, and he 
was regarded as one of the leading 
painters of his time He painted 
classical subjects, and. after his visit to 
Turkey and Egyjit, Oriental scenes 
His best-known work is probably his 
Avs, Ca!say, montun ta salutamus 

Gers, department of S W France 
Area, 24.10 sq m It is watered by the 
Adour and tributaries of the Garonne 
Hiere are hills and a number of small 
forests on the S A considerable area 
IS successfully devoted to agriculture 
Viticulture and a flourishing wine 
trade exist There are also pottery 

and flour inilhng industries Audi the 
Pop^Wo't - 0 “ ^-^chbisiiop 

Gesner, Konrad von (1510-1505), 
noted Swiss writer and naturalist, was 
j^flneh, of German-Swiss 
decent He w.is an erudite scholar 
and distinguished writer on a ercat 
variety of subjects, his principal works 
being a bibliography of all writers up 
to his own time, a Iiistory of languages 
and volumes on the natural histor^ of 
plints and anim.ils He was pJrU- 
botany, but raLt of 
his JISS on this subject were not 
published till after h.s death He aTo 

■“ "'-"Seta's 

Gesso [JEs'o], Italian for plaster of 
Pans {q V ). more especially w^hen used 
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as a raised ground for sculpture and 
painting It is mixed with water 
to a smooth paste, then applied to the 
design with a paint brush When set 
it can be coloured with ordinary water 
colours, tlicn covered with a colourless 
quick-drying varnish Gesso can he 
applied only to a hard surface Antique 
furniture of the 18th cent is often 
decorated with gilt gesso 

Gestalt, sse Psychology, Compara- 
tive 

Gesta Romanorum (" Deeds of the 
Romans "), a collection of tales and 
anecdotes in Latin datmg from the 
13lh or 1 1th cent , widely popular, and 
the ultimate source of many of the 
plots of Chaucer and Shakespeare 
among others Thu first English trans- 
lation was printed me 1512 by Wynlcyu 
de Worde The romance of Guy of 
Warwick, some part of Chaucer's alan 
of Lawes Ta/e, and Shalrespearo's Jiiiig 
Lear have their ongiii in this collection 
Gestation, the period of the develop- 
ment of the young in Mammals up to 
the time of birth It varies greatly in 
duration, partly, but not entirely, in 
accordance with the condition of the 
young .it birth, and is usually longer in 
largo than in small animals In the 
rat, for instance, m which the young 
arc born naked and blind, the period is 
, , in the cat, in which the 

Kittens, although blind and helpless, 
are covered with hair, it is s 8 wtek.'i 
In those monkeys which are about the 
size of cats, but in which the young are 
wrn more advanced in develojinicnt, 
it IS 7 months , in apes and m.in it is !) 
months In cattle, in which the calf is 
well developed and active at birth, the 
period IS 8 months In hoiscs and asses, 

III which the foals are bom .as advancid 
.IS calves, the tunc is c 12 months , 

It IS c 20 months. 

uetlisemano, a secluded spot on tlio 
side of the Mount of Olives, close to 
Jerusalem, said to bo tlie scene of tlic 
■‘'Sony in tlio Garden 
Ti 9®;^ town, Pennsydvani.i. 
a..?- ' of a fierce and 

during the American 
ml War (1803), ending m the defeat 





Geyser 

oI the Confederate forces under 
General Lee b> the FcUerals led by 
Meade It was at C«tt>-sburg during 
the same year that Lincoln ??}? 
of his greatest speeches Pop r 

Geyser [cE ze sometimes Gl z»-J i 
a natural fountain which spouts a 
column of steam and hot water at 
intervals Gejsers are connected 
with volcanoes and represent a sta{^ i 

when volcanic actmty is declining A| 

gc>-ser consists of a shaft or n®*"® 
sufficientlj deep to communicate wi« 
hot water and vapours beneath tte 
ground In the lower part of tic 
shaft the temperature is consiimwy 
a^ve that at which water boils but 
the water is hept from boiling b> w 
pTcssuTO of the column abo e wi^ 
uppermost lajcr in 
the air is cooled Ixlow boilmg poi^ 
PeriodicaUv the surface water » sum 
cicntly healed from ben®**** ‘"’.Ih i 
the pressure on the 
relieved and the suixtheat^ 
change* to steam ejecting P^T 

whole column of bodmg ^ 

steam with great violence ln®8 > 

becomes quiet agarn of 

again turns to steam The s o 

svc&'S ^ 

Park Lnited States j, 

column of water *'*i weeks of 
ligh then folio v sew ia Oi 
quiet Another geyser ^ ^ 

ful« throws » «irrbo‘t sn 
regular intervals of a of 

The g ant tl row 

Rotorua New ^calau water to 

a black column of finely 

split the Pl^^'^jjy but many. 

water enulled by geyser* 


GhaU 

rff oXe 

-H; 

“X „7»;r la.Ii iinJ "h" * 

WP' ” * 

^E“'byX\r®rtInB‘^^e^^^ 

Jlf-T arierture ©f the nostnla and 
by*"tbe junction between tlie two 
lynches o! the lower jaw extending a 

^sde7aWe 

Sek of the mouth One “ 

I i^ian (he other occurs in the MaUy 
I^ninsula Borneo and Sumatra 
Inie Indian gharial attains a length of 
' >0 ft amt Ine* in the J*',®” 

feeding upon fish but rarely attacking 
n an or the larger mammaU 

IMaUvan peoci is smaller and timid 

mounUin ranges 
on UieC aodW ofS India encla mg 
\tbe Deccan tablcUnd and forming 

' natural barners of Uefenc V“", 

i n als I o eIo«a to the coast and ^ord 
no exit to Uio sea for rivers There 
I no streams on Uie MaUl»r coa t S 
OI the Tapti all nvers 
i throueb gaps in tl e T Ghats into tbe 

^“‘=°nrue 

ai,«a 5000 ft in height some of Ue 
•SinitiUms being very jwir^itoo* 

oV 


vie vast wall ui 
ISdiVidn"' Ontlot side tlrt average 
*lmht 1* ** granjlo 

gnv J spun 

jme down to the M!*iri hills. 


Ghee 

Ghat 13 a Hindu word meaning 
landing = stairs or passes The term 
IS also applied to the flights of steps 
lound on the banks of rivers m India 
particularly at Benares 

Ghee (or ghi). the clarified butter-fat 
obtained from buffalo butter It is 
widely made in India, where it is used for 
medicinally' See also Buttek 
Ghent, capital of E Flanders, Bel- 
gium, 34 m N W of Brussels, at the 
confluence of the Lys and Scheldt It 
13 a city of canals, islands, and bridges 



Church of St ^Icholas, Gheut 

The chief industries are cotton lace 
linen, woollen, and paper manufacture 

founded in the 13th cent rt, "“noery 
of which are employerm lace 
It was occupied bv^ the 
1014 to 191? 

tha^par'i’ o"f ^cTy m eS'?' ’ 

formerly compelled totl^sferby 


488 Giants^ 

gates from the rest of the city'. Vienna, 
Fiankfort, Romo, and Prague were 
some of the larger cities which hat 
ghettocs. Hot only were the quarter! 
allocated for the ghetto usually badly 
situated, but the Jews had to pay a ta-s 
for the privilege of living there. The 
custom did not die out until the niid- 
10th cent 

Ghibellmes, see Goelphs ano Ghi- 
nELLINES 

Ghirlandaio, Domenico (1419-1494). 
an Italian painter of the Florentine 
school Ills full name was Domenico 
di lommaso Curradi di Doffo Bigordi, 
ht acquired the pseudonym of Ghir- 
landaio from the metal garlands thathe 
manufactured while apprenticed to a 
goldsmith in his youth He later 
worked under Baldovmetti, and in 
1480 he was commissioned to paint 
frescoes in the Church of Ognissantnn 
Florence, and in the Palazzo Vecchio 
In 1481 ho wont to Rome, where he 
painted his Chrtsl calling the first 
Apostles, in the Sistino Chapel His 
best work is to be seen at Florence i 
the most famous is The Birth of the 
Virgin, one of the great series of 
frescoes which he and his assistants 
cvccuted in the church of S hlana 
Novella 

Ghirlandaio did much for the advance 
of Italian painting , his work is well 
drawn, solidly modelled, and carefully 
executed It is characteristic of his 
realistic presentation that many por- 
traits of the notables of his time appear 
j i Michelangelo is sup- 

posed to have been for a time his pupil 
VO of his portraits are in the National 
^miery, London His son, RiDotro 
Ghirlandaio (1483-15G1), was also a 

f-in, Attained considerable 

t Coronation of the Virgin is 
0,1 ° Louvre, and his Pioccssion to 
Cahaiy m the National Gallery 

th.?w (1811-1816), between^ 

Ghurkas (Goorkhas), 

^ oncroachments of the 
scries nf territory. After a 

H ^ disasters the Ghurkas were 

Giants, men of enormous size and 



laat I C&nsewa; 

3w-er who figure m the folk lore of I 
lo&tcouatnes The Greek giants are j 
ot to be confused with the Titans' 
'-r) they were the oil pnng of 
leaven and Earth t\'hen the Titans 
ere overthrown by the gods they 
ttacked the giants and piled Mount 
>ssa upon Pelion in an eDort to reach 
le licavens but they were defeated 
ly the gods with tlie aid of Hercules 
twas supposed m Greek and Hebrew 
imes that the early inhabitants of the 
arth were giants 

la recent >ears a man 8 ft 0 m 
uRh appeared at the London music 
lall* Eiccssiv e secretion of the 
utuiUry gland (? v ) causes o ergrowth 
if the bones but rarely so excess vo as 
« produce a true giant 1 lants com 
notUy described in genetics (7e) ^ 
sunt have cells and parts etilatKed 
but shovtf no increased height 
ue produced b> cells ha ingaraultill* 
of the normal number of ewomosome* 
Wthenucleusfa u ) Eveningprtmrofies 
twes campanulas tulips hyaanlhs 
and other plants produce giant lorros 
^ Olanl I Cauiiwsy * pfomoniory oO; 
Jhe Antrim coast N Ireland 
because of its 40 000 beautiful poj> 

Swial pillars hexagonal Md P«“‘» | 

gonal for the most pvtt The ongiu o» 
this basalt collection is attributed to a i 



neat Uva ‘ 

?l as the U&ixiaiagot r 


Qtbbons Gnnlmg 
bridge for giants onh to connect 
Ireland wnth Scotland One portion 
stretcH. oil to >to to' S'*''' u-TJ' 
N ar the Causeway is Spam h I3a> 
here one of the Armada ships loun 

Oibboa, the smallest and most 
cu e of the anthropoid apes (? l ) 
i^epresonted b> several Jist net kinds 
ranging w the E from \ssain to Indo 
Cluoa and Uomeo Tht> xcel the 
other anthropoids in the comparalivo 
ise wiihwhichtbcy canwalV and run 
n thetf hind legs and in the spe^ w lib 
hich they can traverse the 1 iresU 
sui-uiging from branch to branch b> 
tncaos of their long arms not leaping 
likcanordinary monkey Giblxo. are 
notorious for their vocal powers and 

clear musical notes Srea/saANiHRO- 

'^Oibbon. Edward 

bsh historian 

Fa I of Koman Cmpi e (l776-8b) 
He paised his youth m wide reading 
studviog at Oxford and G n a Hi* 
<5 stwoikwasan Sssat surl St J iUU 
LuU aJu/a (1751) vuited Romo 
ID 1 84 aed there conceiveil and 
began his life work T*s t>tclint and 
FM wa» «ry popular and lemauis 
of the ffrcalcst histone* of alt tune 
> irmaikabJe for iu method evtry 
detail being g vtn Its true signlficaace 
and leUt d to tlic general tnmd of 
events. Gibbon ws* one of the foun 
ders of the modern j hiloiophy of his 
lory the Interplay of cliaracter on 
vent is welded into an impartial judg 
meat on the gwieral coniiticn of the 
period Xersooal iwepidicc appear* 
espev ally m chailer* la on I 18 in 
« ucl G bb n attacks ChiuluuUy 
Here hi* irony appfAJS to {^rieUiun 
Tbc style of Uie ZWi»# ew FaJ i» 
dignihed and rhythmiial and bad 
nittch fBau.Jieo ca later wtitm of 

^‘'oibboati GrioUng flCiS-t ''J' C-g 
I sb wvud'Carv r CiLboct * origin i* 
obsvure he oi-y lu -e been Ik^ in 
llutUsd He was a- iiyyvJ hj 
Chult* II and wo ked for scmie Iiqm 

with iwr Ctrl* ifber tVrrsi ffv ) lb*. 




*> ( li i[M 1 \\ imi^or 






Gibboi. 3 , Onnhna ,80 , 0,1^3^ 

•if Uh'r'l'ir" t^si 'i •” V’ V'' mertf- Hh brona; li/<r*3i7s 

... St t"'-’ ^ 

_' _ f '\)i)il-ior but t.nptforiftM;l{kuown,buti3nf4.)i'- 

jr>f g;-. bjj iikjsi buccfiful arocjucutins 

! Gibbons. Otltmdo « 

j^rccUiziL of nn;jii3h c: 0 iiiiK/.e» 
"cf3k‘ va' . Jii (1 organbt at \^V/t^5l'iat^ 

." Hu C 0 in}i<iscil ball 

J’ j.'.ivplioiiic tboral work*, ujd.il’ 

Pill I S ui'.mu for oru.m .nuJ harpsi.'horcl. 

Gibbs, ^Sir Philip fo 

'Sjrt IShS'IP^^®^' ^-'wf 0 / Aiii'inturc:, I hi liccAii 

Li,, , . ia,^ pi t.J f f I IhMini City (1930), -iiiti fhe Inxt-u 

•.tviiii, I,, oiiiiiui, Gibu 1, ,„ j,, ,...,, ^liV'i (19 !_’) Ill, V/.13 knijutui III fo".J 

'Hi laiiiita.htiiiji ‘ ' Gibraltar, rock> pcujnsulaaiidJlntji! 

Ills niisti rnucL 1-1 .,, 1. 1 . , . Crown Colony, S Spam Area, lisd 

'•..ling that he c.rvtd it p”t ^i"" *" inclufAnts are unimportant 

ll.'> teetinical ilcill tiiiv h,. 11 , trade of the port mjii! 

tbu fact tiiat lie coiild^ i lo'^'f* Ib ■'> a naval coabng-stabon 

llovvcrs that swat Jner," •'‘ ifreat stiatcgn 

tin. breeze Aliich of h?e VenM ’’i "*’ "1 l‘"P“fC't“se. and Ii.is an Admiralt) 
-'tucit Of Ins work ha. real i harbour of considerable, dcptli. H 






ancient times as ona ot 
Hercules and obtained 
* Moor who sciied the 
7U and tailed UGfcWal 
himself The Spamaids 
^iitiothoisuiceat andSirGcoicc' 
Hooke SKUred it for Entland la I M 
ihAi? liaiboor can 

hciter the Mediterranean He t and 
hold the fortress Tht 
total population civd naval and mill I 
^ was 21 372 in 1031 Gibraltar » 
.tontine a tourist centre 
c„ Sieges of (1) War of the 

?P^‘»h Succession (Julj 21-‘>3) I 04 
tfio British and Dutch fleets under Sir I 
wrge Rooke an X the 1 nnee of Hesse 
ook the fortriss by eurprise and cap- 
fn'^ n? » 2 Ua>V sieic (2-5) 

..... '■t unsuccessfully be 

** §*'! by the Spaniards and 1 rcnch I 
“d In 1737 by the Spaniards M) 
/“0« »l 1770-Scpl 3 178$ the 
Spaniards and Frcneh besieged and! 
^ekaded Uie Uribsli garrison but 
"'•re Unable to make any locrcssion ' 
Andti Paol OmUaume (h 1600) 
aieneh novelist dramatist and pe«t 
JbP.ol the most powerful indutncei 
‘0 20th<ent 1 rcnch literature Hii 
■works are cliaractcrwod by acute 
PSjdiolOeicat analysis and an abso- 
lute mastery of st>le they in ludel 
i IntmtralMit (180 J 4a i o»/» Ct o U 
(I1KI9) Les Ca es du I nitron (1014) 
Faux Motino^furs (1025) 
Xromith/e tual encha ni and 5t li 
Cram «« Mturl (18 4) i 

Gielgud, John (6 1804) Englub 
actor member of the Terry fainly ' 
He was trameil at Uio Lady Benst a 
school and the R A D A He began b> 
Walking on at the Old Vic and later 
came a Shakespearean actor He u 
extrcroclysersatle and has appeared 
"nth success in T/td Chtrry Or hard ' 
Ihe Sea suit l/ttiir I Chars The 
Caod Compantous and Xluha d e]\ 
Bordeaux He is also a succesful' 
producer 

Qiaord,WiUl«m(l ><7-18 0) Ihiglsb 
author \nd editor wrote the 2Jaitai\ 

(I 91} and \ftni4d (170$) m which he' 
bitterly satirised the literature of his 


il Qilbeil, Sir Humphrey 

tune uicludingdrama indc pecialivthe 

Della Cruscan poets As hditor 
ol the Quatlirly Reiistt' (180J-24) he 
publisbe 1 many attacks on the younger 
generation of poets and essay ists 

Gikli, Bemamino (6 IbOl) Italian 
tenor the possessor of a t oicc of gr at 
natural beauty a id one of the tmest 
eicpoDCDts of the music of Puccini and 
Verdi Ho succeMed Caruso at the 
Metropolitan Opera House and sang 
Q London in 1933 

Glia Uonstar (or H lodetm) the 
only mem^r of the lizard family 
known to have a senomous bite Ibe 
poison IS not fatal to man but quickly 
kills small animals This lizard is a 
heavilv built inactive reptile 0 in or 
more in length has tubercular scales 
and IS banded black and yellow in 
ceJour Although its 4 legs are wcU 
doeloped one of its nearest allies is 
the common Icgkss blisdworm (; v ] 
OUbert. Sir Alfred (lbv4-1833] Cng 
U b gollsiBitb and sculptor was born 
m London )iis father being a tnus eiaa 
lie studied in I axis and later in Rome 
and was grcatlv induenccd by the 
work of the Italian masters lie was 
elected A UA in 1687 in 1889 he 
von the Cr d Pttx at the Inter 
. ational Lxhibition in 1 an* and 3 
years later became a full ILL. He 
res gned the fatter dtstincCion ta 1609 
and resumed his membership only in 
1832 (heyearinwh chhewaaknighUd 
In laOi bo was mude a member of the 
V ctonan Order Gilbert will always 
be remembered 1 y Londoners as the 
sculptor of the Shaftesbury Memorial 
bountam in Piccadilly and known 
to them as £rai Among his 
other works may be mentioned the 
Winchester statue of Queen \ ictoria 
executed in 1888 Uirto years after 
Croi bis memonal to the Duke of 
, Clarence and lus partrait busts of 
C F IVatts and SirCcorgeBixdwood 
His work as a gold-cuith. Uiough 
ely known u con 
least equal to his sculpture. 
OUbait,SiiHaaptLrey(c lS39-i$83) 
Lo^ish na igator and step-bretber of 
bir Walter Itaiei^h, was born near 
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Dartmouth, Devon In lufiO he pctl- 
tiontcl Queen Hh/abeth for a patent 
to discover the N W Passage He 
received a clnirter in 1578, and dis- 
posing of all his property left Dart- 
mouth, only to return unsuccessful in 
1570 In nSJ he sailed from Ply- 
mouth with 5 ships, and after a short 
voyage landed in Newfoundland, where 
he established the first English colony 
in America On his return to England, 
lus ship, of only 10 tons burden, 
capsued dunng a storm, and he was 
drow ned 

Gilbert, Sir John (1817-1897), Eng- 
lish painter, was employed as a boy by 
a London firm of estate-agents At 
the age of 10 ho exhibited drawangs of 
histoncal subjects with the Society of; 
British Artists, and from 1888 his 
draw mgs and oil-paintings appeared 
in the Academy His w ork was nearly 
always of a historical character or in 
illustration of classical literature His 
water-colours brought him the widest 
fame He became President of the 
Old Water Colour Society in 1871, and 
was knighted soon afterwards, he 
was made an R A m 1870 Hls work 
can best be studied at the Guildhall, 
London 

Gilbert, Sir William Sohwent (1836- 
1911), English humorist and librettist, 
collaborator with Sir Arthur Sullivan 
in the famous comic operas, and at 
various times a civil servant, a barrister, 
a captain of the volunteers, and a 
magistrate He began to write for 
Eim m 1861, and his contributions 
were collected mto the Sab Ballads 
(1869) Mora Bab Ballads and Sotigs 
of a Savoyard followed From 1868 to 
1871 he wrote burlesque plays and 
stones, then met Sir Arthur Sullivan 


operas His libretti are remarkabl 
their satirical humour expressed 
great verbal and metrical felicity 
Gilbert, William (1510-1603), i 
der of the science of magnetism, 
born at Colchester Ho entered 
John’s College, Cambndge (1558), 
after taking lus B A and M A deg 
obtained an M.D in 1569 In 16(. 
became physician to Queen Elua 
at a salary of £100 a year He cv 
mented with magnetism, and an 
at tile conclusion that the earth ) 
was a great magnet He was 
first to use the terms " electricity " 
“ electric force,” and the first pers< 
England to support Copernicus 
Gilbert and Ellice Islands, 
archipelagos in the Jlid-Wes 
Pacific Ocean, extending N. from 
to the Equator The EUice, or La: 
Islands, most S of the two archipeb 
have been British since 1892 
Ellice Islands are scattered grouj 
atolls and coral islands, exten 
more than 300 m and includmg 
Funafuti group The natives, or 
ally Samoans, are mostly Christ 
High temperature and abundant i 
fall encourage prohfic growth C 
IS exported Area, 14 sq m , I 
c XOOO The Gilbert Islands, a n 
larger group, were procDmied a 
tectorate in 1892, and annexed 
Great Bntam in 1915 at the requfc 
the nativ es They he on the Equ: 
S E of the Marshall Islands 
106 sq m , pop , c 30,000 They 
port copra and phosphate They 
administered by a resident com 
sioner responsible to the High C 
missiouer for the Pacific at Fiji 
The Gilbert and Ellice Is! 
Colony includes several isolated isb 



Gadaa 4 

StorUord. After % oluntper c«rvtce in 
the Cnmra he entered business lie 
devoted much tune to the breeding 
of horses on uliich subject he beenme 
an acknowlef^ed expert inth several 
standard otj^ to hu credit He was 
President ol the lfo}a] Agncuttural 
Society in ISSo 

Oda^ (flie ’-o 0) the fir t Bntish 
histonan lie Mtotc Dt £V>die 
Onlattnut one oi the Aw sources' 
of infonnatioQ conceriuag uth-cent. 
Britain 

Gifdine Cofd lends itself readily 
to the foiciation of lustrous cnabngs on 
various tsatenali Electt-o-platiag 
(jv) the application of gold leaf (ft, ) 
and the application of the metal in a 
paint mediuna are rno t commoniv 
employed liolUiI goij is a base metal 
(coppw alloy) coated with gold of any 
requited fineness the gold and meW 
being united by heat uben to the form 
Of a thick ah*et or bar and then rolled 
or drawn dowm to the requited Uuck 
nws the gold coatini, being tedooed in 
thickness proportionately 

An old process now bttle us*d is 
known ns hat giUtng For this pur 
pose an anialgaBt (solution) of gold in 
mercury is Used The proporuoo of 
mercury to gold is e * to 1 and this 
forms a soft paste The metal to be 
gilded IS first prepared by amalgama 
tmg its surface with mercury by cneans 
of a solotioa of nitrate of mercury ! 
Tbe amalgam is then appl cd in ao 
even coat to the metal and the locr 
cury drx en q9 by heat the gold re- 
mamiog as a dull yellow coating vhicb 
ts furtbir heated Pottery and glass 
ore ^ded by the appficatioa of a 
solution of cblondc of gold lU a mix 
ture of i anous oils, one such mixture 
consi ting of oil of lavender and 
Venetian turpentine 

Iveccotly an old method of produ 
cing a coatifls of gold an 1 other reetals 
has been de -eloped on a very large 
When certain metals are usM 
as cathodes in » high t osioa dectneal 
discharge taking place w a high 
vacuum, the metal » vaporised and. 
ibrovia down ^i^Ooberent and bril I 
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bant fono upon a suitably pluccd sur 
face This is knovin vs ca.Aoj< 

Utttig It v-as first used by Ldisoa for 
reproducing hia war phonograph re- 
cords The process is now u w pnn 
cipally for gil ling fabrics but it is also 
be ag applied to the production of 
gramophone records m the manner 
ongioall) made use of by Ldison but 
abaiidoni>d in favour of otlier methods 
on account of Its expense and difaculry 
The records pressed from these gold 
moulded matrices are freer from sur 
face noise than ordmarv records. 

The process of gildm^ iias familiar 
to tfic anciciit eppbau and ft has 
a continuous history in lersia India 
and the 1 ar Cast Modem gilding is 
applied to all forms of decoration es> 
pAiialiy picture frames commercial 
signs and inscriptions book-covers 
pottery end china vvall paper and 
ornamental interiors 
OiD SvCand lI643-I()Jf) asfna 
ooier born and educated m Aberdeen 
shue liewas AstrMomet Rovalatiha 
Cape ol Good Hope 18 0 lb07 and 
organised expeditions to observe two 
trimsits ol \eou In ISSa he com 
meoced a systematic survey of tbs 
S hea ens and by 1898 bad puhlubol 
a catalosue of 000 stars 
GiU. Bowland (b leSi) log 
bsb scylptor and envraver was born 
at Onghtim. In he was eppren 
ticol to a Lemdoa architect, a career 
for which he had no mclmation 
He earned a liivng for some years by 
cutting lettering tor tombstones Ifis 
first p ece of sculpture, a Madoana and 
CAtU waj produrod m 1910 In 
ipl3 he became a ffomsn Catholic 
and received the commisaon to carvo 
the Statuini of the Cross for \\ est 
minster Cathedral In 19 -d ha 
varved the relief of Christ itnivKg tie 
^tantjfcAangen /rc"i the TimpU 
which is placed at the entrance of 
tjietlt baiversity as a war mnaona] 
ami about the same time produced a 
mcoikl series of btau<»ia oi the Cross 
this time lor St. Cathenoe s. Ifradiord. 

Ite executed the cvrving on broad 
casting House London. 
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Gill has written several books on 
sculpture and sDsthctics, and has 
illustrated a number of finely printed 
books He has also done valuable 
work in the field of type-face design- 
ing 

GiUray, James (1757-1815). English 
caricaturist, said to base been the 
son of a soldier Ho was born in 
London, and had a somewhat varied 
early life Practising engraving at 
first, he later joined a company 
of players, and roamed the country 
for a time before settling down 
to study at the Royal Academy 
He soon gamed celebrity for his 
political cartoons, many of which were 
directed against George III, including 
Farmer Oeorge and /its Wife, and 
A Connoisseur examinins a Cooper 
After the I'rench Revolution he turned 
his satire against the Ercnch, particu- 
larly against Napoleon 

Gills, sec CiRCULAroRY Systi'm 

Gillyflower, popular name for various 
flowers, including the pink, carnation, 
and ragged robin (all of the family 
Caryophyllaceaj), stock and wall- 
flower (of the family Crucifcr.e) , and 
also the sea tlirift It i-s usually 
applied to the wallflower, though in 
Chaucer and Elizabethan writers it 
denoted the pmk 

Gilmour, Sue John {& 1870), British 
politician He entered Parliament in 
1910, having unsuccessfully contested 
E Fife 111 1000 Ho had a distinguished 
War career, being mentioned in 
dispatches and awarded the D S O 
with bar He succeeded to tlie 
baronetcy m 1920, and became a 
Junior Lord of the Treasury in the 
folloiving year Ho became Secretary 
of State for Scotland m 1920, m which 
year he was elected Rector of Edin- 
burgh University , in tlic National 
Government of 19J1 he became 


any inclination of the support to which 
they are attached Iho object is 
pivoted on two pivots at opposite ends 
of the diameter of a ring, winch itself 
13 jjivolcd at two pomts at opposite 
ends of a diameter at right angles to 
the first, to a fixed support Iho 

CToMBsaa on cmicn oiaccr oopportcd 



principle is the same as that of the 
unii'crsal joint (ijf v ) 

Gimp, has several meanings, all 
connected with clothing ft is used to 
describe a thick silk-covercd cord used 
in the crinoline era to trim dresses 
and also to finish off upholstery It is 
also a lace-niakmg term, and is used 
to Ueacribe a certain part of the head- 
gear of nuns 
Gin, sec Spirits 

Ginger, sec Spicns Ar,D Co.NniwENXS. 
Ginger Beer (Home-made) 

2 lemons 

1 Jb sugar 

2 0 / yeast 

1 slice bread 
1 oz ginger 
4 quarts boding water 
Cut lemons into thin slices Add 


Glngubread 
Gtogeibread. < 
Qiokeo a trc 
sionaUy lound i 


Giorsions 

. CAhB MAKING w>d the versatility winch enabled 

from E 'Vsia oeca him to imitate the paintings of any 
cultivation belongs school He gained trcm^dous popu 
lanty and in 109’ ent to Madnd 
where ho remained at the Court of 
Charles II for 8 )cars reluming to 
Naples la I UO as wcallhy as ho was 
I famous His best known work is his 
CA»>st irpellf'S Ttaders fro n lie 
Temple m the Church of the Padri 
I CiroUnuni »Q >-aP>e ^ number 

|of his paintings are in Spam and 

there is a Dai d and bathsheba in the 
National Callerv 

QiMP 0 n#[lo»J 6 U - 1510 ) 

I Venetian painter bom at Caste! 
franco He appears to have been of 
nnite humble origin but little is known 
of his parentage or of his life He was 
' apprenticed to G o anni DeUini and 
at the age of e 2- was already receiving 
commissions for porUmts which m 
eluded one of the Degt AgaiUno 
Darter, ge He was later employed to 

naiot an altarpieec for the Cathcdml 
^CasteUranco and frescoes lor the 
facade of a number of Venetian 
buddings When he d ed of plague 
atout Uie age of 38 be wm one of the 
most famous painters of his tunc and 
widely admued for his wwers aa a 
Inmsician his love of life and hia 
limcnal thann Not many wtU 
which can be certainly idcnti 
fied as hts The I orlratt of a You g 
at Derlm^ and The Tempe^ 

tStanV fan?i^l 

mterpretauons with the NaUon^ 

iGallery 'fo" •" 

menU^ed as outstancUng evamples 

ihis fame most securely rcste w the 
eSneert w the Louvtc probably one 
^^Ustpamungs and the Drcsilcn 
ciiSie 1 »us which was theongmal 
l-n wluch Ttians renowned tlfm 
ruts and many others were ba»ed 
I nuMCono learned the fundan cntals 

of tuT^ great m^ter but 

^ was probalij the first of the 



to the same group of Conifers « ^ 
jew It has fan shaped dccduous 
leaves with a dichotomous clelt 
5es also CosiFSas . 

Ginseng the Chinese name fw a 
plant related to though not "s«mWmg 

the ,V5 lounJ ai N 

cultivated elsewhere for its 
which « used for the ptcparalon oi 
a medicmc , . ,,, 

Gioconda, ta ( Vf®"** 

lUl^^ 

statesm^ He was Minster olttm 
Treasury m 1889 and 
Iinance 1890 resigning this P«iU^ 
in 1802 to become 1^®* ‘*®“* 

Vlinistrj In 1W‘ ‘’'^1 

Mmi ter of the Interior and ^ 
later Premier »»» 

German sympathies 

ment on Italy s entry into the Vl^, 

\\ar He effected many notable 
social reforms »„ 

I rs -VC 



Giotto di Bondono iOC Gipsies 


modelling and drawing, in compo- 
‘.itioit. and particularly in nchne% of 
colouring, v’hith were eagerly seized 
upon by Titian and other Venetian 
painters of the full liovver of tlio 
Uena-scenco 

Giotto dx Bondono (c 12G0-c n.TO), 
Italian pamter Tlie d.itc of Giotto’s 
birth IS as uncert.'iin as the facts of his 
early life He appears to have been 
the son of a small landholder near 
Florence and it is probable that m his 
boyhood bo minded his father's sheep, 
so that the story of Cimabue finding 
him scratching the portrait of one of 
Uicm on a stone may be true Tlio 
popular behef is that Cimabue took 
him back to Florence as his assistant 
and gave him his first training in the 
art by which he revoIutionL,od Italian 
pamting Certainly Giotto, by whom- 
ever taught, liberated Itahan art from 
the formalism and slavery to tradition 
which It inherited from the Byzantines 
In colour, m drawing and modelling, 
above all m spatial three-dimensional 
arrangement and solidity of form, 
Giotto introduced new conceptions and 
a new reality into the art of pamting 
His genius w'as fully recognised and 
acknowledged m his own lifetnne, and 
he achieved wealth as well as fame, re- 
ceiving in his old age the crowning 
distinction of appointment as archi- 
tect to the cathedral and city of 
Florence In tlus capacity he designed 
the Campanile, frequently knonix as 
" Giotto's tower," which still stands as 
a beautiful and dignified memorial to 
his genius 

Much of Giotto’s painting has in- 
evitably disappeared, and much been 
ruined by lU-judged attempts at res- 
toration, but m the Assisi frescoes 
illustrating the life of St Francis and 
in those m the Chapel of the Arena at 
Padua, his genius is seen at its greatest, 
scarcely touched by the intervening 
centuries The Assisi frescoes consist 
of four paintings m the Lower Church 
the Beatification of St Francis, and 
the allegones of Poverty, Chastity 
and Obedience, all of wluch are over the 
vaulted roof of the tomb of the Saint 


There are a number of other frescoes 
in the Lower Church, notably a series 
of 10 illustrating the lives of tlic 
Virgin and of Christ, which h.avo been 
doubtfully attributed to Giotto His 
mosaic known as the NavtccUa, of 
Christ rescuing St Peter from the 
waves, IS still on the inner f.ajade of St. 
I’elcr’s .It Rome, but has been spoilt 
by restorations There is a great mo- 
saic altarpicco by Giotto, also m St 
Peter’s Sufficient of Giotto's vvork 
has survived to justify the fame he 
enjoyed m hw lifetime, and to enable 
succeeding generations to recognise 
him as one of the greatest pioneer^ of 
Curopcan painting and one of the most 
eminent artists of all time 

Gipsies (or Gypsies), w,andenng folk 
scattered throughout all European 
countries, over a good deal of Asia, 
and part of N Africa Their origin has 
been a problem for many years ; 
their speech has now been recog- 
nised as a language closely related to 
some of the N Indian dialects, but 
such alterations have taken place m 
botli gipsy and Indian languages that 
no close comparisons can be made 
Byzantine wntings refer to gipsies , 
they were certainly m Europe early in 
the 14th cent . and by 1417 were m 
Germany About 1500 they reached 



GIPSY TYPES 



Qipstes 40 

Cngland descnbcd os uacontb i 
black.djrty barbarous wboindu^ 
'peaally in lhie\u3g and cheating 
legend said they came from Li^U 
Hgypt and perpetually wandered to 
atone for the sin oJ their forefathers 
■nbo bad shown no mercy to Afary and 
Joseph when they sought refuge in 
Egypt but the story u probably con 
fus^ with that of the \\ andenng Je * 
They t ery early etmed the reputation ■ 
of fortune telling and thieving the 
tatter due largely to the many tramps 
^agrant8 and outlai s who joined 
them Their du ky e en fierce appear 
ance and strange tongue frightened 
European peasants They were perse- 
cuted tortured and e en hanged 
As late as 1907 gipsies were persecuted 
in Germany and fled to England In 
diOerent countries their status vanes— 
ta ffuQgary they are tfie traditMoai 
musicians respected and admired m 
other lands they t ary from nch owners 
of long trams of gaudy caratass and 
shows of performm. animals to 
the huoible tent<luelliag haslet 
maker or old sack collector AU rely 



Girondms 

largely on the country folks belief m 
'the oixult power of gipsy women 
whose fortune-tcUing love-charni sell 
mg and card reid ng often get the 
palm crossed with siti er 1 bvsi 
callv they axe small dark lithe 
siocn-y and bandsom h j roportioned 
Their number in Europ has been 
estimated at about a million 

Quaffs the tallest of the Uuminant 
tnaoimals It has exceedingly long 
teg< and neck and a short body white 
an.t broum spots and short horns per 
maaently co ered by hairy skin thus 
diffctUo from the horns of cattle 
heep and antelopes and from the 
anilem of deer There tt only one 
species Rpre.eated by a few loc^ 
races found all oser Africa S of the 
Sahara except in the Congo forest. 
Giraffes feed exclusively on foliage 
which thev great stature enables tl cm 
tor acb at a beghtof from 10 to IS ft. 
or more by using the r loog tongue for 
booking leaves into the mouth They 
can rcacli the ground for drinking only 
by stntchin thru fore-less wide 
apart. Cinllea have httle protection 
ai,am t carnivorous animals except 
Uieir colouring which is a nalnraj 
camoutlage so that they are turd to 
disuocui^ la a forest 
OinUe or GrtdJJ* a round metal 
piaie usually of cast iron and c lo 
in mdia/neter Itbasahingedhandle 
and IS used for the cooking of gudte 
•cones and tlapia..ks. 

Oirl Quides set Bor Scours 
Cirls Fiitnilj Soaety society 
founded w Id A with the object of 
) ro Kling meitid industrial rccrea 
tioaa] religious training It u 
open to all girls of good character ov er 
theageofl lies desoui looracti I 
U a lasoes in the domestic arts are 
or atused A braBi.h wis estaUislied 
in the Uh. a. in 16^9 ami others now 
exist in aU 2 m»luh-*peaki»g couomes. 

Cmwde, Coastal departmout of S \V 
Trance vraured by the Garonne and 
Dordogne and fame s or its winn. 
U^cauxHlhecheftowa Area 41o0 
af 111 pop k 7 9 i) 

QUofidms. CiroodlsA um roLug 


OuiQ.5 i 

j is-?v i,f 1 ■s*ii' K-j.ji'tjni *.s 
i>i ov-rshnj.vM l"lu ’*-» 

* tiinf 3 -ru!.*' o! t;*’ i ^jjvT* 

li' u- i!> 1 . Shf *!>'} \Tl ’ir'it «^{ 

GUtOa. I'tUr^x l.lt 'tts •< J), ’>* >!*riS t.i 

l^'l'J i« S £\ > St !!!)■ f.io 

G !t t «Ai S ;>.> t>t;s >i( (1 »it C-srislirt.' 
iij l>” . AU!-.t.sSj,h (nrjiiUf'i i.i.} 
sSist liisb. l<’*>i tfit*. s'r i!«jt 

nS lilt- t'A.vi'f 
'Its Si, ,1 ><JC SSttWItMS)' 

Obb, Lilian IhG'i) sitst> nS tl'» 
Itr-.t s itM fsj's ' 1 (i!«> ■ r!st> * ll-r 
nm Jrt tf n.iirs hss. im'Ji 1 ’ J> 
W (.rsiiith'i tl'iiv //,! . u / a)J A.'il 1 " 
St i'tttui' » J /,f >/t/l I itnir sh- 

st> ('Silv ‘in Sbu Nlsv Yt'sb t s^t* 
Oisalns, Oeorn'a Uo&crt (tsir limi) 
i.ii tinvi'Ua, p it'iiihul h. nrst 
stnU tij !h- in iHMt 

lUt riov<!'. irc ri-vl.itfs coitv i mot 
iiuntlv \siU» ib<‘ more 'onli.l a'p.-" ti ot 
] O’nl'in Ilfs' 1 ’ii‘v incl.ult ir.^* f n 
(/limit (ISM), 7 /‘.He I 

(Ibbil .WiU Or’ib I’l'rn'/ (iHDlf, itinl 
JJi- /i),(/i 7 'i,i,,//cr (I'Ull 
GiuliO Rouinno (I m^-nsii) lisliin 
p.imti r 'uiil aioliitcsl, .iliu Uno\sn an 
ifiulio riptii, lui full D.in’u 
Omlio 'll Jstftio Ul I lUppu si/ Giaii- 
nu.'J:i Its* twIoBjjol to the Uom in 
iichnul, ansJ ssiss a favosintc impit of 
K.iplwel Aft«r hu iiuntcr''! jesth ho 
ssiis largely te^poniiblo for complctiiij; 
the frs .cool in thsi Sals Ui ton.t intiiio 
m Uis. Vatie.in In Isiilf lie uust to 
M.iutua, where ho ssorlsest in the* -.ir- 
eieo eif the Diiho Fcihrig Gonrigi, 
paintini; hi-, econe^ from the Trojin 
War in thu Ducal Val ice, rebuililmt' 
and de-corating the Piluro del U' 
Old making t’\ttnsi\o altcratiori'j 
to this Cathedral He also iindeT- 
took with bucccss the drainage of 
the biirrounding niarshci A? a 
painter ho displayed great faeihtv and 
freedom of style, md his eeork has 
won much admiration, although he 
was a poor colourist Just before Ins 
sleath, he was offered Uio post of archi- 
tect to St Peter's m Kome Itis/iyaiiey 
of Juptler IS in the National Galleiy 
Glacial Ponod, see Icu Agi s 
G lacioxa aie nsers of ice arising from 


>s QiAcIsfs 

Sij. Ail tl r- *a J * r-h-il t 
th* c-irtoi .‘i. .tl, .sWift tfi* 

'u^rnao Uir i mreH-tdi.'s .if 
flae"? ts-ii <•' rniS( .liJi nodtrd.spiiu*. 
A ,;'-..ii r'l is , a lo.- iiMi < liiatei i riser, 

(I. that tl. tiiitre ..(d 'ufUeC 

’ .iter etiaii s’ < 1, fi », ..I can !«• ; “'.lerd 
i,v piaim* 1 hill id t .iis a-to > ’h''" 
tlitiei 'tlolSiil , Itf }"e iiaro 
ear.‘( tl.a ,v tii tl i( j'-it eilikaeCo, 
the pii ni'f.’ a/r,ln,l the oi at .elo 
i.'oU.rig th,- i.t- wH . h ic ' row oi.mf 
to ‘-I'l 1 1 i't pi r-ii,ro wlcn tae oGit.1'-.’’' 



Tx'jg Ciiac er araJ Cake, Norv\a> 


has been passed. Claeiera luose verv 
slow 1 j 

The Mcr do Glace in Swjt/trlaiid, 
move I in Uie centre at c 1 m an hour 
m the summer, but only hall .is fast in 
tho winter, sinee white heat faeilihites 
the How of a glacier, cold retards it 
In Greonl.and some glaciers move ill) ft 
m i diy Glaciers often aro of con- 
siderable sue In llio Alps they mat 
bo loot) it thiek aeeragiiig c o in in 
length In Greenl ind, tho Hima- 
layas. and tfiu Antarctic, they aro 
mucli longer, tho Anhiretie Bcardmore 
Glacier being dOO m in length 


CUciea «9 Gladjolna 

"Miere a stationary snow or jce-fiell I «»(? stag** the'^l^ an” 

'ivc, r.,- , moving glacier a serai I, ralar regions placitrs reach the sea an i 


gives rise to a nioviog glacier a sera 
circular crack or Dergse/trund Ue\eloj 


S;S° S “r 'sss 5.“"“? 


aecrease in snowfall dimmiahiog tJie omuuc,^ ’ ^ ,j,.puie th< 

s.pgy ol la T1 a crack aJnkB caro y““ „able ol inKcprcta 

or thaw water and m tho opimon of end » * ^ »,tlier th r\ But 

S“ “p,KlS lKc“ ao'^Eabl that ? Slacac 


erosive agent than ice promotes 
greater erosion at the head of the 
gUuaer than else\ here Steep crai,s 
therefore are often found at liic heads 
of glaciers while much material is pro- 
' ided to be earned aw a> Tins ina 

terial as the glacier descends the xalle> 

w augmentcii by stones rocks and 
sod which fall from the ides and form 
heaps called laltud mor tne along 
each side of the icc When two 
gUeicrs meet from contergenl \alle>s 
the lateral moraines on one side of each 
eOdlesce to form a tntJ an moramt 

Otaaera eaert an influence on tM 

wrfaco features ol the earth t»o*5 "T 
transporting moraine material and by 
eroding ajid polithing the rocks they 

S M over Mof-une ruatenal falling 
wn crevasses becomes wedged lo 
>ce and angular atones are dragged 
Oter the bedrock forming lwg« 
quantities of powdered sand and cm 
tihich are earned along the glacier ^ 
as the rround or botlom inofainf 
Boulder da> t ) is commonly formed 

Sho’uld the climate become 
glaciers wiU retreat or >««** *'‘*> 
at their lowcrenU nndtherockso 
-valley floor thus e*P°^ 
actenstic grooves and 
direction of movement of 
duo to the stones drag-ed o ct „ 

The poll bed and rounded 

ramble Uie backs of heep 

they aro termed ra ifs ‘r“ 

The abrasive stem 

smoothed and „ of^k bulbs aro j 

transport qu te large mas*« ^ 

called rrra/irs (JO) B 

and deposit them on melting Atine|u 


1C bergs 


*mdify* a V hapod 
, io that It takes on a v de U shape m 
section and t landscaje which has 
tSra under the nfluence of glaciation 
‘Cs vailys of tliis shape and 
rounded dome 1 ke hills 

|Mo0r.rtISEERll.0 Kf.,,,Tmen 

niadiaton protessioiia! n„htiag men 
of sl^uWme who fought m sing e 
combat tor public entertamment It 
' inposed that gladiatorial shows 
were from tho LtruMans 

the first cibibitjon in 
^xen in diBC ThepacUco was 
prohib t<^ by Con Untme m A o 8 a 
but continued until upprcsscd m a D 
00 Cl-vdators v ere 

“?kn5 


1 , v*^“t;iV-iifeld' VVlh net and Uideot 
or with short swords and bucUcr 
The fato of the defeated combatMt 
' was decided bv the gestures of the 
rwkrtatois ittliey w shod his life to be 
I M^theywa fd their handkerchiefs 

iMhey desired his death 
' their thumbs downwards \\e!i bom 
warriors occasionally fought m tho 
arena and also women d varfs hor^ 
men andchanoteers buccessfulg adi 
ators V ere olten given their freedom 
i and were regarded as publ c beroM 
I Gladiolus {Com Flag SavrJ Ltl)] 
half hardy bulbous plants of the famUy 
Indacca having long sword sbap^ 

leaves nth often a reddish tingo at the 

' base and largo and handsome Co ers 
borne m a oae-sidod spiko on an 
erect stem some 18 in. high. Tho 
bulbs aro planted in April m sunny 
vcU-draincd nch sod ♦ m drep an 1 
apart Tlio spikes aro bed W 
' high and fed » tli 


,t them on melting ^ 3 _ 

md ol tut SHOT. 11= troj-l „„„„ „h«o «o»a bo^ 

lom, » nJgo ol 1""““ ‘J‘>„ 5 li~- Tla bolM = 

oolloJ o «.m. loud .tored m oo odf bl 

which *“ ■' 



Gladstone, Wm Ewart BOO 


Glamorganshire 


from frobt Scarlet, crimson, rose, 
white, yellow, and purple varieties are 
grown 

Gladstone, Wm. Ewart (1809-1898), 
English statesman Entered Parlia- 
ment as Conservative member for 
J^fewark, 1832, and m IBS'! became 
Junior Lord of the Treasury in Peel's 
administration, and the followmg year 
Under-Secretary for War and Colonies 
In Peel’s second administration he 
was Vice-President of the Board of 
Trade, later becoming President In 
Feb 1845 resigned when Parliament 
made a grant 
CIS to Maynooth 
(Irish RC) 
College, but 
in Dec suc- 
ceeded Lord 
Stanley as 
Colonial Secre- 
tary Palmer- 
ston's Greek 
policy of 1850 
^ was strongly 

criticised by 
him, and his 
attack on 
Disraeli’s budget during Lord Derby’s 
admmistration resulted in the fall of the 
Government (1852) He became Chan- 
cellor of tlio Exchequer m the subse- 
quent Coalition Cabinet (Dec 1852), 
and again from 1869 to IBIiO under 
Palmerston, and from 1873-4 and 
1880-2 



William Ewart Gladstone 


During these terms of office as 
Chancellor of the Exchequer, when he 
threw himself mto the task of reducing 
Lixation and promoting free trade, his 
capabilities were afforded great scope, 
and Mere revealed to the nation m a 
series of brilliant budget speeches He 
achieved evcr-incrcasing reductions in 
income tax and excise duties, and won 
gre.it popularity m the country In 
1801! his introduction of his first 
Reform Bill caused the defeat of the 
Goeernment, and effected amendments 
on Disrach’s Reform Bill, which was in- 
troduced oy tlie new administration 
Iho following year he succeeded Xxird 
John Russeh as head of the Liberal 


Party, and in 1808, after his resolutions 
regarding the disestablishment of the 
Irish Church had been carried, and the 
Government later had been defeated, 
he returned to the House as Pnme 
Alinister The disestablishment of 
the Irish Church was accomplished, tho 
first Irish Land Bill of 1870 and tho 
University Tost Bill of 1871 were 
passed, and the American claims over 
the Alabama wore settled 

But with tho General Election of 
1874 the Tones again came into power , 
Gladstone resigned his leadership of 
the Liberals and retired. Soon, however, 
he was wholeheartedly condemning the 
Government's foreign, particularly its 
Turkish and Afghan policy, and by 1879 
he had embarked on the memorable 
campaign m Alidlothian, which resulted 
in the Queen having reluctantly to 
send for him once again in 1880 
Notable events of this administration 
were tho passing of tho Irish Coercion 
Bill m 1881, the outlining of S. African 
policy following on the Majuba Hill 
defeat, and tho fatal delay of the 
Government m sending help to Gordon 
at Khartoum 'riic budget of 1885 
caused his resignation, but after the 
defeat of the Conservatives m 1880 he 
began Ins third term as Premier, which 
was ended m the same year by tlio 
defeat of tho Home Rule Bill In 1892 
ho began his fourtli and last administra- 
tion, introducing another Homo Itulo 
Bill which was passed by tho House of 
Commons, but rejected by the House 
of Lords He resigned finally in 1894, 
and died at Hawarden in 1898, having 
achieved a stature as orator and states- 
man unrivalled in his hfctimc 

Gladstone was a hle-long student of 
classical literature, and ho was re- 
garded as an authonty on Ilomcr He 
tr.uislated tho Odes of Horaee, anti, 
after his retirement, engrossed himself 
in tho study of theology 
Glamorganshire, S D county of 
Wales, bounded N W. by Carinartlicn- 
shire, N by Brecon, E by Monmoiitli- 
shire, and S by the Bristol Cliannel 
Formerly a stretch of beautiful moun- 
tains and valleys, the ludustriol 


ClAsiCXt 

«!c>-tiopsacat of Uio lOth cent hat| 
«p(.doa all but th« \ ale o< GUmr rgaa 
coal uadecl>in); almost tie uhoie ol 
the autfoce ilio »bolo countrv <le 
pcndi o > coal oud luo iron aud atTl 
iui4 loodrcd initustni.1 svluch (.reup up 
ns n result ol the develu) meat ol the 
fuel reiourtci The Uhoodja \aUc> 

I oducM cxccUcat alram coal Mtule 
anthracite u mine 1 round h'aao ea 
The coast lias oa almost continuous 
line ol ]>ortSs incluU ng Cordill (the 
cojot> town) and Suausca 

Agriculture is conQned to the coastal 
I loin between taerptillj and \largam 
white some sheep and pomes are tatsal 
in the mountains. \rca SIO ft) m 
pop 0931) 1 371 

Claaden, a disease (acute or chronic) 
attacking horses due to a baciU t 

(llori/u mall) which aaccis Oku 

lungs and soni times the mstnbrane 
of the ooao and thro t. UUcomntwm 
cable to rnau by conugioa gcoemlyi 
through on abrasion and is olten 
detelo^ by grooms aod ca alr> , 
soldteis Cl nJet» which first attacks j 
the Ijnjphatw glands is tolled farcy 
betcnl lias's alter infection swelling 
iWid inflaramatioo appear either round 
the point ol luleclion or in the itw 
and abscesses jr ulcers lorm The 
disease is usuaUy lata! Oiroush its 
general etlect pneumonia super '“*"6 
The treatment is eacuiou ol the 
original area ol inleclion optmng 
ol abscesses, and mainUnance ol the 
strength ol the palunt 

Qlaiias nui ‘”^‘1 » » licquenUy 
and so loosely used that t oltcn rai^ 
leads us by in pl> mg many thm^ 
are not stneuy correct 'I*'/* "" 
seicral distinct types 

theliodywhicJiaronowkno nbylta 

namroT oribmaUy 

” ol these t>-pcs was «, d«.« 


nated The . -- - , 

describe those structures 


fir t 


„ the body 

Sl^cnu^nUcture -mrle* fluids^ 

a. nroccss called secretion and expel 
thcre^tluids through a duct or docU 
M to the. surlacc either ol toe skm or 
Uie mucous m mbrane 
torycanab Examples of these are the 


II Qlandg 

; salivary glands xrhicli pour saliva into 
tleinoutl aod (he sweat glands which 
pi ur droplets of (lenpiration on to Uie 
skin 

Njt SI many years ago it was 
li CO rred that there were also glaml 
like itructurs hi the bod) which 
bt e CO ducts leading (o a surface but 
«h cJigrtn 1 ol their sicreli ns by dis 
hargmg them into the blood stream 
Ibesr were called ductless glands 
and thetr secretions become known 
aslonnoncs Thirdly tbercarestru»- 
lui s exemplified by what ore pupu 
la ly known as gland In the neck, 
which so far as is known at present 
hav CO pretensions to the name 

gltnd at all They do not produce 
any known secretion and their mam 
(unction seems to be to act as filters*' 
lorlymih lor which purpose they are 
siluat d at intervals along the channels 
of toe iyiaphatic system <}v) and 
furthermore they arc fully occupied 
in that they constitute busy centres 
tor ttie lormation of one typo ol white 
blood corpuscle (uc Elood) 

The exact rdlo of each ol these types 
of gland is described under Oiassnvk 
Systbw LsDoesms Systsm and 
LYWYiiATic System but lor toe soko 
of oompoiison further details ol each 
tvpo will be given here 

111 ortooUux typo ol glan I which 
pouts Its secretion on to the skin and 
mucous membranes in its si iplrst 
form takes the shape ol a tubular 
depression in the surlacc ol the 
skm os shown in Tig I This is in 
fact the way in which It is formed in 
the embryo The cells which form 
tbeluitngol the cylinder are the samo 
in origin as those which form tho 
sutface of the skin but they become 
modified in shape and spccudly 
adapted to sccreUon These secreUug 
cellsmay be either distributed through 

out too tube Of gland or limited to 
the lower part 

The next and more complicated type 
of gland IS the branchevf tubular as 
shown (a 1 ig If In this case most ol 
the secreting is dona by the cells 
i.n.ng toe branches and the main ste m 
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IS beginning to take on the function 
of a duct In addition to this, 
whether the gland be branched or 
single, the ends may become coiled, a 
feature very well seen in the case of 
the sweat glands of the skin (Fig III) 

The cells which carry out the secret- 
ing functions are not necessarily all of 
the same type , some may secrete one 
substance, and others, another A 
gland which secretes two types of 
substance is called a mixed gland 
(Fig IV) 

Some glands become further elabor- 
ated by a process of repeated branch- 
ing, and m this case the connecting 
duct may be compared to a tree with 
many branches, and the secreting 
portions at the ends of the branches 
are, as it w'ere, the " leaves ” (Fig V) 
When glands become as big as this, 
they are bound into a compact unit 
by the development of fibrous tissue, 
which forms a capsule, and sends down 
partitions to divide off and support 
the various ramifications of the 
glands 

Simple glands, as shown in Figs 
I and II, are exemplified by the 
sebaceous or grease glands in the skin, 
the glands in the walls of the ali- 
mentary tract, and those in the wall 
of the uterus , while the compound 
glands just described are exemplified 
by the salivary glands, which dis- 
charge salivary juices into the mouth , 
the liver, which discharges its secretion 
through a single duct into the intes- 
tine , and the pancreas, which is 
formed by the fusion of two glands, 
and has two ducts, both of which lead 
also into the intestine The mam- 
mary gland IS also of this tjpe 

The structures of the other type of 
glands which have no ducts, and which 
produce hormones, vary considerably, 
for not only do these glands arise iii 
great vanety of different tissues, but 
tliey are also complicated by the fact 
that in some cases they constitute a 
double gland which produces two 
kinds of hormone, and in others they 
form part of a gland which has a 
duct, although they do not use the 


duct For example, the suprarenal 
glands produce adrenalin as well as 
probably a second hormone, and the 
pincrcas produces digestive juices,, 
which are discharged into the intes- 
tine, as well as insulin, which is 
discharged independently into tlie 
blood The factor common to all these 
ductless glands is their rich supply of 
blood-vessels — and tins is not sur- 
prising, in view of the essential part 
played by the blood lu carrymg away 
the secretions formed 

In the pancreas and the suprarenal 
glands the secreting cells are gathered 
together in a compact manner, foim- 
ing cell nests in the former (Fig VI), 
and a complete cell layer in the latter 
But in tlie thyroid gland, which is 
situated in tlie mid-hne of the neck, 
and produces the hormone known as 
thyroxin, the secreting cells form tlie 
linings of lobules (Fig VII) into the 
centre of which they pour their 
products These lobules act as stor- 
age places where the thyroxin can 
remain until ivanted by the body 

In both these gland-types the 
secretion of their products is dependent 
upon the arrival of an adequate 
stimulation, which may take the form 
of nervous impulses or of biochemical 
substances, which latter may tliem- 
sclves be hormones derived from 
another gland Besides stimulating 
production, these influences also stimu- 
late liberation of tlie secretion wheiy 
it has been formed In some cases 
the discharge of secretion is acceler- 
ated by concentration of muscle m the 
gland substance, winch acts by squeez- 
ing the gland tissue In nearly every 
case, when the gland cells are stimu- 
kated to secrete, there is a concurrent 
dilatation of the blood-scsscls supply- 
ing them 

There arc conditions when, al- 
though the blood-supplj is adequate, 
yet the composition of the blood is 
lacking in some, ingredient essential as 
a raw material for the production of the 
particular secretion which the gland 
produces When this happens, the 
gland often overworks itself in a vain 
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attempt to produce its secretion, and 
this IS a common source of glandular 
disorder 

Lymph glands are more fully de- 
scnbed under that name, but a diagram 
(Fig VIII) IS included lor comparison 
with the others ] 

Glas, John (1695-1773). founder 
(1730) of a Scottish sect, the Glasites 
or Sandemanians, diftcnng from the] 
Presbyterian Church in their refusal 
to accept the validity of a national 
covenant and a National Church 
VTien brought before the Presbytery 
Glas maintained that every such 
Church was anti-Christian 

Glasgow, largest city in Scotland, in 



iCojr.tfsy L M My 
Gtasgow Quivcrsil / 


Lanarkshire Situated on both banks 
of the Clyde, it has absorbed Govan, 
f^artick, and Polloksbaws Its prox- 
imity to rich seams of coal and iron- 
stone has largely contributed to its 
development and prosperity Ship- 
buildmg is the chief industry, and the 
Clyde IS a mass of engineering and 
shipbuilding yards Almost all types 
of V essels are built and launched here 
Other mdustries are huge iron-works, 
textile factories, chemical works, paper 
and glass works There are many dis- 
tiUeries The harbour and quays 
extend for 8 m , and can accommodate 
tire largest \ essels 

The first bt. Ulungo’s Cathedral was 
built in 1130 and burnt in 1193 The 
new crypt was consecrated in 1 107 The 
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elaborate municipal buddings are in 
George Square , the Art Gallery, one of 
the finest in Britain outside London, the 
university founded by Bishop Turn- 
bull, the Agncultural College, the 
Botanic Gardens, observatory, and 
hospitals are noteworthy The water 
supplyis from Loch Katrine and Arldet 
Water Much of the dreadful slum 
area has been cleared and the work is 
still proceeding The city is a con- 
venient tourist centre Government 
IS by a council, under a lord provost, 
and it sends 15 members to Parliament 
Pop (1931) (est) 1,088,417 

Glass, a hard, brittle, usually trans-, 
parent substance made by fusing 
silica, an alkali, and a base Legend 
ascribes its invention to the Phoeni-, 
Clans The general process of manu-i 
facture has varied little from ancient, 
Egypt to modem Europe See Gi-Ass, 
Manufacture 

The Cairo Museum contains many' 
fine specimens of Dynastic and later* 
glass, including Amphorm, v’hde de-‘ 
signs of animals, birds, etc, were' 
carried out in vari-coloured glass with ' 
great delicacy and skill TJie British. 
Museum contains an Assynan glass 
vase of the 7th cent n c , 

At the opening of the Christian era, 
glass-making was highly developed in 
Kome for table-services, drinking; 
cups, wmdows, and even as a wall- 
covering The Roman glass-blowers 
used a very wide range of colours, and 
had many methods of combining these 
to produce imitations of semi-precious 
stones and marbles The Portland 
Vase m the British Museum is an ex- 
ample of cameo glass, m which several 
coats of different colours were applied 
to a base, and the top coating carved 
away, leaving the design in relief 

Glass-makmg survived the fall of the 
Roman Empire, and continued m all 
European countnes Venetian and 
Murano glass is vvorld-famoas, being 
unsurpassed for delicacy k'enetfan 
glass was made m colours, with van- 
coloured stripes, and with gold intro- 
duced to give a sparkhng quahty. 
Venetian glass beads are well known. 


504 






Gloa 

attempt to product! its secretion, and 
this IS a common source of glandular 
disorder 

Lymph glands are more fully de- 
scribed uniier that name, but a diagram 
(Fig VIII) IS included for comparison 
with the others 

Glas, John (1CD5-1773), founder 
(1730) of a Scottish sect, the Glasites 
or Sandemanians, didenng from the 
Presbyterian Church m their refusal 
to aecept the validity of a national 
covenant and a National Church 
AVlien brought before the Presbytery' 
Glas maintained that every such 
Church was anti-Christian 

Glasgow, largest city in Scotland in 
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Glasgow University 


Lanarkshire Situated on both banks 
of the Clyde, it has absorbed Govan, 
Partick. and Pollolcshaws Its prox- 
imity to rich seams of coal and iron- 
stone has largely contributed to its 
development and prosperity Ship- 
building IS the chief industry, and the 
Clyde lb a mass ol engineering and 
shipbuilding yards Almost all types 
ql vessels are built and launched here 
Other industries are huge iron-worlcs, 
textile factories, chemical works, paper 
and glass works There are many dis- 
tilleries The harbour and quays 
extend for 8 m , and can accommodate 
the largest vessels 

The first St Mungo's Cathedral nas 
built in 1138 and burnt in 1192 The 
newcryptwasconsecratedm 1197 The 
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elaborate municipal buildings are in 
George Sq uare , the Art Gallery, one of 
the Aneslin Britain outside London, the 
university founded by Bishop Turn- 
bull, the Agricultural College, the 
Botanic Gardens, observatory, and 
hospitals arc noteworthy. The water 
supply is from Loch Katrine and Arldet 
Water Much of the dreadful slum 
area has been cleared and the work Is 
still proceeding llie city is a con- 
venient tourist centre Gov'emment 
is by .a council, under a lord piovost, 
and it sends 15 members to Parlianicut 
Pop (1931) (est) 1 088,117 

Glass, a hard, brittle, usually trans- 
parent substance made by fusing 
silica, an alkali, and a base Legend 
ascribes its invention to the Pheem- 
cians The general process of nianui 
factiire has vaned little from ancient, 
Egypt to modern Europe See Glass 
AIanufactorl 

The Cairo Museum contains many 
fine specimens of Dynastic and later 
glass, including Amphone, while de’-; 
signs ol animals, birds, etc , were 
carried out in van-coloured glass witli' 
great delicacy and skill The British i 
Museum contains an Assynaa glass 
vase of the 7tli cent b c j 

At the opening of the Clinstian era, ; 
glass-making was highly developed in i 
Kome for table-services, drinking , 
cups, windows, and even as a wall- j 
covering The Roman glass-blowers 
used a very wide range of colours, and i 
had many methods of combming these j 
! to produce imitations of serai-precious 
stones and marbles The Portland 
Vase in the British Museum is an ex- 
ample of cameo glass, in which several 
coats of different colours were applied 
! to a base, and the top coating carved 
away, leaving the design in relief 

Glass-making survived the fall of the 
Roman Empire, and continued in all 
European countries Venetian and 
Murano glass is world-famous, bemg ' 
unsurpassed for delicacy Venetian 
glass was made in colours, with vari- 
coloured stripes, and with gold intro- 
duced to give a sporlvhng quality 
Venetian glass beads are well known. 
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Chnwue nil Venetian stnction during the 17th and 18th 

ctinique spread all over Europe, cents Waterford elass is esncciaUv 

Jermauv ^enamX'l”'* pgland In fine, being of a crystalhne briUiancy^ 
oDuia^L n^n I f ““‘1 very heavy Waterford candli 

pular m the 16th and 17th centuries sticks are e-etant, cut m desicns which , 

o^cuttmr ‘''® beautiful cleannefs of the 

uced from tlie S>ass An interesting 18th-cent 

.h eliss ‘development in English glass was the, 

n the 1 Koman tunes very large number of " seditious " 

L Derfected wIupI, ii® ^ drinking-glasses produced either with 
mrl.,pp= ^ p’ 1 * ’ cutting, the Pretender’s head engraved on the ' 

reduces a very pleasing effect side, or with a design sXbXing 

English and Irish glass-making the house of Stuart ® iModern glass 
Spr/'niESb OK Old riciisii Glassware 






Glass Manufacture 

Md America, and also ai 
(sodium pyroborate), 10H,O 

^dium and potassium are introduced 
M rarbonate or sulphate, calcium as 

Phn Jead. 

PDaUi, and barium, as natural barium 
carbonate, BaCOj, or witherite 


Glass Manufacture 
borax | at suitable intervals, and in this way, 
the spent gas, which would otherwise' 
carry away a great deal o£ heat, 
passes through the chimney at a, 
temperature only sufficient to mamtain 
the draught 

The recuperative s}^tem emplojs 

nat IS cnmmnnlxr 


G!i 


carbonate, BaCOj, or withente 

almost any mixture of metallicsilicatps' recuperative system 

and most pure silicates as well fnrm commonly termed a ,ucai- 

a glass if fused and then cooled at a continuously, 

reasonable speed The same trne lu ''Sual to heat only, 

bf the borate^ and plosph^res ,"mln; the na^'r'l ^ and nol 

compositions, however sas - 


uuiaies ana pnoSDhatr<; mon,* +u,. ^ auu 

compositions, however becomeonanne consists m passing tfae_ 

when cooled, ordinary milk glass is\n of ^ number 

ixample of this, the opacity bmng due to formed by suitably shaped 

the separation of exfeediLly^rpar to 

ach^ ofsome constituent o® the ^ m the contrary 

The greatest care has to be taken to of tw ^ around the outside walls' 

nix the ingredients thoroughly This ' t^^ose walls must bc( 

s performed by means of mexinv rnfi f thm to allow of a rapid 
nachm^, which are combined with Tffis“mmr” , 0 ^ J’eat through them 
lutomaticweighingmachmes, whereby technm^f ^ ^las a large number of, 
ill risk of error in the composition of applications wherever heat 

he mixture is avoided The melbng Tf tf ^old) needs to be economised , 
,f .c — .rue melting It is illustrated in Fig 1, which shows 
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d The meTbng' 

d glass m conducted either in 
hat IS to say, large cruciblesf o^ 
specially m connection with the 
lanufacture of sheet glass, bottles 
nd other vessels), by automatic 
lachmery, in large tanli, heated by 
practically the only fuil 
s^ for firmg glass furnaces ^These 
imaces have been developed to a 
omt at which the highesAcono^ 

istems texts einpIoS° fo™^'!^ 

■nted ""ff system was m- 

-nted by Siemens It consists of 
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clearly the necessity for the counter* 
current, since the hotter the air has 
become in its passage through the' 
apparatus, the hotter must be the 

■“ wicxiitrus it consists of ^ heat from the spent gases 

ur very large chambers S with ^“rffer It is' 

idely separated ffie-bricks Through sytem is particularly 

10 of thMe chambers the gas and mr x^°'^ m that case. 

specbvelyarepassedtothe fu^^ economy would be 

rough tlie other bvo, the hot^pent fuel Such 

es are passed before being sent uo capable of developing 

T hncks in tlie latter are temperatures, and 
ir absorb almost all the heat in the ceramic industrv. 

ses, and in due course the supnlv Th temperatures are essential- 
d ex^ust of the furnace are int?r^ rr, 7^^ i ^^ufacture of resistant 
ingn,l ih„ ... ^ ° 'utcr- materials for pots and tanks, capabk 

UI StclJiainfr . — , ■* » 
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inged, the air and gas now POts and ta 

ly take up the heat left by the ^ ^“,.-*®™P‘=''^turcs, is one of the 

:es This switch over m ^pS rfSs Problems in 

pcatea glass-makmg Fused sihchtes exert a ' 
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powprfjJ soK-ent action upon almost inuidow the glass object is esatn 
ill oude* anJ soliJ silicates and slncclintil bj light from the ski reflected 
Wf> small quantities o( impuiitics| fr m the black glass and a ^lcol 
ara sutacient to discojrur glass thelprism {ut Opticsj is hell to the eie 

refractories Ihaa-tlv s require to*--** — ....... .v 

o3nsisto(aIniust purcsili-^tta Uri ks 
ot pure silica sanl bound togetberj 
with a niinimuiaoflime {r Ipcrccnt) 
an mainly used m th construction of: 
furnaces The glass tict has a peculiar I 
iind characteristic stiaue vb n used ' 
for providing gla a for bloning {big ) 

The an tfalint (7 r ) of glass is 
necessarv to rrhrir loternal strain, 
caused by rapid cor ling and is co 
ductcit on a large scale bv means of 
apparatus calM a Lthr Tins cc 
I sis of a tunn 1 through ubich 
belt conieyur pa^s oa which the 
articles ta be annealed are placed 
Itictunnclisbeaud 
01 er a region near 
' /'9\ \ thcmiddlett ateni 

I f \ \ ptraturo sufficient 

I I to &tusa Uie strain 

' ' — I l\n the glass to t>o 

relio -d without 
softening It and so 
causiog It to lose 
its tbape Towards 
cither end of the 
tunnel the temper 



ature falls bj degrees so that an object 
slowly carried bylhebdt right through 
tho tunnel is gradusll) heated up tOi 
annealing temperature kept at it fori 
a sufficient time and then slowly] 
cooled Very thick glass such as 
ts used for Ubia ware particularly if] 
It is to be aft n aids cut or eograwd ' 
IS still annealed in a kiln that is an 
oven la which the glass is alowlyj 
heated to annealing temperature anil 
as slowly cooled OpUcal glass mj 
which fre^oni from strain is pccuUarly j 
essential is aliays anneal^ in the' 
kiln Large tcl scope objecti -es are 
annealed m an electrical kiln the cool , 
ing pe lod occujjiOg many weeks] 
{«< Omes) ' 

Totestanne led glass to ensure that 
strain no longer exists polarised light 
IS used , jiip simplest method is 
to pUcQ a sh^ of black glass neat a' 


1 turn 1 with tie fingirs If strain 
exists ui the gl ss bnlliant colours 
are seen in It wlu 1 chang as the prism 
IS turned This is tin gular method 
of xamining ail work in wcIl-con 
ducud glass blowing workshops 
Originally almost all manufacture of 
glass articles was ci nduclcd by blowing 
from the ]ioC In this process the work 
man takes a Jong straight iron pipe 
which may be o It n length and I in 
■n diamet r and gathers gli s upon 
the end of it by repeatedly dipping it 
the moltrn mass having first 
heated It to (he correct t mjieraturcso 
(hat (he glass uil! stick Co rC ft is 
th n allowed to fall bv its own weight 
into a pear shape Hiese operations 
are pe formed by the gatherer 
\D0tbcr V orkniao the blower then 
takes the pipe and rolls the glass imn 
a large Hat stone call'd a nan r This 
shapes the glass when accompanied by 
a certain amount of blowing into a 
hollow thick bulb called a /'amen The 
blower then introduces this into a 
, mould usually of wood which he 
opeut by means of a pedal closmg it 
again and blowing at the same time 
tolatiDg the pipe until the vessel u 
sufficiently solid to be removed from 
the mould The blower than hands 
the pipe to the utlter ejf who applies 
water ocar the mouth of the pipe 
which causes the hot gloss to crack 
there thus detaclung the vessel from 
the p pe It ts then immediately 
I ossed to the anncaliag furnace since 
if allowed to cool it would almost 
certainly crack This is the usual 
method by which gloss bottles and 
other 'cssels are made by hand the 
output being about I gross of 1 pint 
bottles per hour for 5 tnen lArge 
, vessels such as carboys the volume 
of which bung rncasu ed in gallons 
prevents (heir being blown by the 
breath alone arc made by the blower 
In king waUr into bis mouth and in 
ijecUDg it into the vessel where it at 
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once becomes steam and aids the 
blower in producing the pressure 
Glass-blowing by hand, even in this 
simplest form, is a matter requiring 
long training, while the skill needed for 
blowing elaborate and artistic designs, 
such as are produced in Venice and 
other places, is almost miraculous 
Such a material, which instantly 
loses its shape by its own weight when 
not handled properly, requires for its 
manipulation very few tools, but a 


Glass Manufacture' 


engraver’s wheel The famous Port- 
land Vase IS an example of this tech- 
nique Bottle making by machinery 
IS described in the article Bottix 
Similar machines are used for making 
electric lamps, bulbs, and other 
articles of thin blown glass, but here, 
the vessels require to be rotated during 
blowing in a perfectly smooth mould,- 
This consists of a cast-iron mould, 
coated with a carbonaceous paste,, 
which results in the glass taking a per- 



great deal of skill Effects such as 
flutes and spiral decorations are made 
by sheer manipulative skill, using only 
t^ simplest apparatus The handles 
and the stems of ^SJ^e-gIassts 
arc formed freely by manipulation of 
ttie g ass and not by any process of 
moulding \Vliat is known as flashing 
is another method of decoration it 
consists m coating a ve-ssel of one kind 
^ glass, e g colourless, with another 
kind such as a coloured or opaque 
glass, which may afterwards be cut 
away into patterns by means of the 


w, 

fectlysmooth surface Such machines 
are called paste mould machines 

Sheet glass is of two kinds, window 
S^ss zirni plate glass The first possesses 
the surface with which ,it cooled ironi 
the molten state, the second is given a 
much flatter surface by gnnding and 
poiishmg , 

Ihc modern method of maloiifj 
window glass consists in drawing Jt 
from a large tank of molten glass *VVhafc 
IS ^Ilcd a bait is made to touch the 
surface of the glass, wlncli sticks to it 
along a straightedge The bait is thca 
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pulled at a stead> rate vertically up- 
wards and if the glass is at the tight 
tcmpitrature it is drawn up in the form 
of a thiQ sheet i hicb cools solid as it 
goe-s Precautions have to be taken to 
prevent the sheet from becoming nar 
rower and narrouir as the bait rises 
In the PourcauU process this i$ accom 
plished by drawing the glass from a 
trough with a long slit floating on the 
surface of the glass Tlie troi gb would 
flit with molten glass but for the fact 
that the glass is cos tinnatly being taken 
away and hence the glass is f d to the 
sheet at a controlled velocity (Fig 3) 
In the Colburn process the sheet is 
taken direct from the surfate of the 
bath and is kept stretched to its full 
width by water-cooled rollers which 
gnp It as It rises from the lath ‘Hiw 



Xing adopted all ovvr tlic vrorid 
Plate glass is usually made by pour 
eg molteu glass upon a lar^c iron 
able and rolling it to a ui furm thick . 
t ss It IS then annealed the surface I 
bus produced being of course v rj I 
rrcgular but such glass is largely nved I 
nr glaring i her xr iTKchanicall 
ticngUi IS I cccssar> F gu J f late I 
las an impression of some kind * 
noul Jed on the surface b> roll rs thus 
.iving It a moie agrecabie api>carancr 
k vtr> inpoitant de ctepmeat con 
ists m embedding wire netting m such 
1 ss uliiUi ] rcv'imis the gla^ f on> 
dlicg to r *-<-S wh u cracked by a 
1 ow or b> heat Ibe ware U9< t is an 
llo> of iron am lu kel having the 
sme co-cU Cl nt of capansicn as glass 
Puhshed lUte is made from the 
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highest grade of glass which alter 
being rolled intosb <tand aunoal i is 

ground flat and polislcd bi machin 
er> A continual increase m the size of 
sheet maoufacturixl has taken piac 
and 400 s<3 ft is no v common the 
weight of such a plate being <■ 3000 lb 
All but the very cheapest mirrors ar 
made from plate glass since window 
glass never be ng pu-f-ctlv flat gi -s 
adistortcd image They are sj) eeJb> 
floodingthesii f cc iiihanammoniacal 
solution of s !v r nitrate tc > hicli a 
rcduc ng agent such as Roch He salt 
or grape s gar has been added 
Tubing IS m d bv the very simp) 
process of forming a suitable cj liadncal 
, pansoD as alread> described wluch 
' ma) then be re-heated by attaching a 
I rod at the oppns tc ind of tie blow 
I pipe this being held by a second work 
man Tbet'wi>tht[iytalkrapidl> away 
from one anoth r on a wooden track 
whereby the panson 1$ drawn out into 
tlie lube the sire of wbi b depends 
upon the original s re of the partson 
Its temperatu e and Ihe raie at i Inch 
the two men walk The glass tube 
thus made is call d Cans Tbs glass 
rod It mads m ths sans manner 
R«c oUyavery ingenious machuic the 
Don ft t t*•^lraa^vg nucAiiw has been 
constructed whi h forms Iium a 
steadily flowing band of molten glass 
a tube hich is pulled awa) as foirncO 
bv OH-vas of twu cndl ts chains passing 
oyrrpufi }S uhichgrip the tube This 
will make tubing t in in diatnet r 
at tb rate of 14l> ft |>er minute tho 
, product being much inure UDifonn in 
diameter than hand-drawn tubing 
(Pptica) glass of the best qu Iity rc- 
qu les a stanuard of tnanafacture far 
be}ood tliat necessary for other pur 
poses It IS vscutul that it shiuld 
Dot oiiI> be fn-e frocn vis 'be flaws 
(stunts and Uie tine air bubbles kuowa 
as s rd) b t ol'O from what a e cal cd 
s, tit wh ch af pear as a si ^ht hslvr 
t uiicf tlkeiicage tUr ugh th glass and 
are due to uight d flrtcucu in c/’ia 
puL.iUon rcSultiCft from uniKif'Ct 
mi mg 

A very specialised Ucimjfue u cm 
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ployed in melting optical glass to re- 
move air bubbles (seed), and to render 
the glass perfectly homogeneous, since, 
ho\vever carefully the ingredients are 
mixed before melting, they rvill not 
fuse at the same temperature, and will, 
therefore, tend to separate The glass, 
when thoroughly molten, is tliereforc 
stirred by means of a slightly tapering 
fire-clay cylinder, fi^^cd to a water- 
cooled iron core, which is driven hy a 
machine The exact track of the 
stirrer and tlie speed at which it is 
moved are matters of the utmost im- 
portance, and have been determined 
by long and costly experience 

The pot of glass, after stirrmg is 
completed, is allowed to stand and cool 
until solid, and the glass is then broken 
into pieces, which are examined care- 
fully for defects By carefully regula- 
ting the cooling of the glass, it is pos- 
sible to cause it to crack of its own 
accoid in a fairly regular manner, 
whereby a great deal of waste is pre- 
vented With the very finest work, 
the glass is cut into slabs, which arc 
polished on two faces and annealed, 
the best class of lenses and prisms being 
made from selected pieces tor nearly 
all general good-class work, the 
irregular lumps of glass resulting from 
breaking up the mass are put into 
refractory dishes in a furnace, and 
heated until they just melt and take a 
regular shape, when they are annealed 
and examined optically For the 
cheapest class of work, glass is taken 
from the tank and pressed into lens 
shapes in moulds Optical glass is 
cut by a thin soft iron or bronze wheel 
revolving at a spceel of c 350 revolu- 
tions per minute, and then armed with 
diamond dust {ho>i) It is wetted and 
then used Gnndmg is performed by 
embedding the glass in pitch and 
grinding it with emciy, fed to a cast- 
iron disc of the curvature desired It 


is polished by means of 
different grades 

Glastonbury, a market t( 
“151 5) in Somerset, famou 
Benedictine abbey Accoi 
legend St Joseph of Anmal 
a primitive wattle church (tt 
Ecclcsia) in the isle of Av 
deposited the Holy Graf 
church The settlement 
founded cad 166 Largex 



[Courttei 

GIastoobur> Abbey 

were built round the Vetusti 
by St David (530), by the K 
West Saxons (708), and by St 
ig v), who made Glastonburj 
centre of learning King A 
Queen Guinevere are said to 
buned here In 118-1 tl 
church, together with the 
Ecclesia, was burned Tin 
rums arc tliose of the cliurc 
Its place (1186-1303) The ; 
suppressed in 1530 The ‘ 
bury Tliorn," ivhicli flowers 
mas, IS said to have sprung 
staff of Joseph of Anmatliasa 
bury Tor (550 ft.) comman 


view. 
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